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TKKABURV  DKtAltTMKK'l', 

Doanmeut  No.  I&IT. 
Office  of  Light-llouite  Boiird. 


LIGHT-HOUSE  BOARD  OF  THE  UNITED  STATES. 

Organised  !■  coHforailtjr  to  tkv  art  of  Coiiffrru  approTod  Aofvit  tl,  1861. 


LIST  OF  MEMBERS  ON  JULY  1,  1W3. 

Hon.  JoHK  G.  CARTJ6X.E,  Secretary  of  the  TreaBury,  ex;  officio  president-. 

Mr.  Walter  S.  Fkankun. 

Prof.  Thomas  C.  Mendenhall,  Super! utendent  of  the  U.  8.  Coaet  auid  Geodetic 

Survey. 
Rear- Admiral  James  A.  Greer,  U.  S.  Navy. 
Capt.  Frederick  A.  Mauan,  Corps  of  Engineers,  U.  8.  Army. 
Capt.  R0BIT2Y  D.  Evans,  U.  S.  Navy. 
Col.  John  M.  Wilson,  Corps  of  Engineers,  U.  8.  Army. 
Capt.  George  Dewey,  U.  S.  Navy. 
Uaj.  Henry  M.  Adams,  Corps  of  Engineer!*..  U.  8.  Army. 

EXECUTIVE  MEMBERS  OF  THE  BOARD. 

CtatrniM.— Rear- Admiral  Jambs  A.  Greer,  U.  S.  Navy. 

yaval  Secretary. — Capt.  Roblby  D.  Evans,  U.  S.  Navy. 

Engineer  Secretary. — Capt.  FiiEDERiCK  A.  Majian,  Corps  of  Engineers,  IT.  8.  Army. 

OFFICERS  IN  CHARGE  OF  LIGHTHOUSE  DLSTRICTS. 

First  District. 

JiMpfctor.— Commander  Frank  Wildes,  U.  S.  Navy,  to  September  15, 1892  ;  Com- 
mander Merrill  Miller,  U.  S.  Navy,  to  April  1, 1893  ;  Commander  George  E. 
WiNGATE,  U.  8.  Navy,  Portland,  Me.,  from  AprU  1,  1893. 

E^gmer.—Kai,  William  R.  Livermorb,  Corps  of  Engineers,  IJ.  S.  Army,  Boston, 
Mass. 

Second  District. 

lK«pec/or.— Commander  George  F.  F.  Wilde,  U.  8.  Navy,  Boston,  Mass. 
^M^iacer.— Maj.  William  R.  Livermore,  Corps  of  Engineers,  U.  8.  Army,  Boston, 
Mass. 

Third  District. 

iwpocior.— Capt.  Winfield  S.  Schley,  V.  S.  Navy,  Tompkinsville,  N.  Y. 

^•ffijiefr.— Mjy,  David  Porter  Heap,  Corps  of  Engineers,  U.  8.  Armv,  Tompkins- 
Tille,N.Y. 
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Fourth  Distrktt. 

Pl'rnkll  F.  Harrinoton,  U.  8.  Navj,  Philadclpliia,  Pa. 
n  Maguirb,  Corps  of  Engineers,  U.  8.  Army,  to  October 
A.  MahaH,  Corps  of  Engineers,  U.  S.  Army,  Philadelphia, 

Fifth  Distbict. 

Charles  J.  Train,  U.S.  Navy,  to  December  31, 1832;  Com- 
r.  8.  Navy,  Baltunore,  Md.,  from  December  31,  1892. 
ERQLAMD,  Corpa  of  Gugineers,  U.  S.  Army,  Baltimore,  Md. 

Sixth  District. 

Iahes  G.  Grken,  it.  8.  Navy,  to  June  23, 1893;  LientCom- 
IE,  U.  ».  NaTy,  Charleatou,  8.  C,  from  June  23,  1893. 
BKGLAND,  Corps  of  Engiuoera,  U.  8.  Army,  Bultiuiure,  Md. 

Sevemth  District. 
William  B.  Skwman,  U.  S.  Navy,  Penaacola  Davy-yard, 
.  CJriKN,  Corps  of  Engineers,  U.  8.  Army,  New  Orleans,  La. 

EiOHTH  District. 

Dknkib  W.  Mullan,  U.  S.  Navy,  New  Orleans,  La. 

I.  QciNN,  Corps  of  Engineers,  U.  8.  Army,  New  Orleans,  La. 

Ninth  District. 

NiCOLL  LUDLOW,  U.  8.  Navy,  to  December  15,  1892;  Com- 
[.  S.  Navy,  Cliicago,  111.,  from  December  15,  1892. 
O  M.  Fob,  Corps  of  Engineers,  brevet  bFif(adiar-froupTal, 
14,  1892;  Maj.  Milton  B.  Adams,  Corps  of  Engineers,  U. 
Irom  December  14, 1892. 

Tknth  District, 

Edwin  T.  Woodward,  U.  8.  Navy,  to  June  27, 1893;  Com- 

V.  8.  Navy,  Buffalo,  N.  Y.,  from  June  27,  1893. 

Fared  A.  Smith.  Corps  of  Engineots,  U.  S.  Army,  Clovo- 

Elbvesth  District. 

Edwin  T.  Woodward,  U.  B.  Navy,  to  July  15,  1892;  Com, 
8.  Navy,  to  May  31,  18*6;  Commander  Wilu am  W,  Mkaj> 
.,  from  May  31^  1893.  ' 

O  M.  POE,  Corps  of  Engineers,  brevet  brigadier-general 
14,  1892;  MeJ.  Milton  B.  Adaus, Corps  of  Engineore,  U.  S. 
HI  December  14,  1892. 

Twelfth  District, 

Tbomas  Perry,  U.  8,  Navy,  to  Deoember  31,  1893;  Com- 
LS,  U.S.  Navy,  San  Francisro.Cal. , from  December 31, 1893. 
M  H.  Hkuer,  Corps  of  Engiueera,  U.  S,  Army,  8aa  Fr»n. 
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Thirteenth  District. 

Inspector, — Lient.  Commander  William  W.  Rhoades,  U.  8.  Nnyy,  to  July  31, 
1892;  Commander  Oscar  W.  Farrnholt,  U.  8.  N.,  Portland,  Oregon,  from  July  31, 
1892. 

Engineer, — Maj.  Thomas  H.  Handbury,  Corp«  of  Engineers,  U.  8.  Army,  Port- 
landy  Oregon. 

Fourteenth  District. 

Intpeetar. — Commander  Edwin  M.  8hepard,  U.  8.  Navy,  to  May  1, 1893 ;  Lient. 
Commander  F.  W.  Crocker,  U.  8.  Navy,  Cincinnati,  Ohio,  from  May  1, 1H93. 

Engineer. — Lient.  Col.  Amos  Sticknry,  Corps  of  Engineers,  U.  8.  Army,  Cincin- 
nati, Ohio. 

Fifteenth  District. 

Inspector. — Commander  William  C.  Wise,  U.  8.  Navy,  8t.  LouiH,  Mo. 
Engineer. — Lient.  Col.  Chari^s  R.  8uter,  Corps  of  Engiuvers,  U.  8.  Army,  6t. 
Louis,  Mo. 

Sixteenth  District. 

Inspector. — ^Lient.  Commander  Robert  M.  Berry,  U.  8.  Navy,  to  December  31, 
1892;  Commander  Andrew  J.  Iverson,  U.  8.  Navy,  Memphis,  Tenn.,  from  Decem- 
ber 31, 1892. 

Engineer.^Jjieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  U.  8.  Army,  8t. 
Louis,  Mo. 


REPORT 

OF 

THE  UNITED  STATES  LIGHTHOUSE  BOARD. 


Treasury  Department, 
Oppiob  op  the  LigutUouse  Board, 

Wa^hhvgton^  2>.  C,  November  1.7,  ls03. 

Sir:  The  Light- House  Board  has  the  honor  to  submit,  for  your 
information,  and  that  of  Congress^  the  following  report  of  the  work 
done  under  its  direction  during  the  fiscal  year  which  ended  on 
June  30,  1893. 

At  the  «5lo8e  of  the  year  there  were  under  the  control  of  the  Light- 
Houae  Bst^ablishment  the  following-named  aids  to  navigation : 

Light-hoti8«8  and  beacon  lights,  inclading  tbo  361  post  li^htK  in  the  third, 

fourth,  fifth,  sixth,  eighth,  twelfth,  and  thirteenth  lipjlit-hoiiso  distriotf*. ..  1,312 

Li«;ht-ship8  in  position 33 

Light-ships  for  relief ^ 6 

Electric  buoys  in  position 20 

Gas  bnoys  in  position 2 

Fog  signals  operated  by  steam  or  hot  air 114 

Fog  signals  operated  by  clockwork 189 

Post  lights  on  the  Western  riverH 1, 389 

Post  lights  on  other  rivers 361 

Day  or  nnlighted  beacons 419 

Whistling  bnoys  in  position iM 

BeU  bnoys  in  position 90 

Other  bnoys  in  x)o»ition,  including  pile  buoys  and  stakes  in  fifth  district  and 

buoys  in  Alaskan  waters 4,  315 

In  the  construction,  care,  and  maintenance  of  these  aids  to  naviga- 
tion there  were  employed : 

steam  tenders 30 

Steam  launches *  8 

Sailing  tenders 2 

Light-keepers 1,139 

Other  employes,  including  crews  of  light-ships  and  tenders 821 

Laborers  in  charge  of  Western  river  lights 1,135 

Laborers  in  charge  of  other  river  post  lights 368 
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>F   THE    U    :fT-H:-^~T   SOAKT-.-  1883. 

SEW  LlOfflS. 
■e*  tji^*  wwe  tsibi^^^  dziimg  th*  fiscal 
«  £i«»-.  !♦.  -.  ri«iMi  £twr.  r^^mtriiemt. — A 

•*  Lifit.  At  C'^-ir  Jf.><r.  Jf«.*.._A  labalar- 

T  15.  l^S^i. 

■•..-».  Jfif4.>««.—Aifth-.ifidM-Ii^!it.ABgiist  1«, 
:F  ^■•r^.  JfifitjMB,— A  >t:r.>^UDt^ra  light.  A.O- 
■*-  if*-7t»  B,>^.  Jfifi^ji._T*o  leDs^lantern 
Jr«y»  £»rfr.  Mifii^m.~±  lrns-lanl«ni  ligtit, 
ff-  ^».  ytn^  Bir^.  JWi^i-V*— Twombniar 
'ff.  St.  Mmrw*  Kirfr,  jrw^k.^.^.—Two  tnbalar- 
.  ^.  M«nf*  Kir^,  Jf.>4i>2*— Two  mbolar-lan- 

m  lights.  An^jii.  l<!9i 

^Jfarj»if,r«-.Jf.>4.,..„._Twoh.bulw-Untern 
f^if«TW  B,,rr.VW.V,«.-Two  hibaW  lantern 
^Jf«r3«  If.r^.  Jfif J,>,i,,__Two  mboIar-Untern 

iiigust,  1S92. 

«fl"S!'  *■  -^'"»""'"  ''•"•»"-Alens- 
W  a.  J/.rj,  R,„r,  JI,v»ij„.._i  lens  Imtem 
M.r,.*,>„,  ..f,v*,,„,,_i  le„,.,.„er„,igh^ 

"  liglUs,  August,  K-^lt* 

Uk^G^rg,,  St.  V^rg,  Rir^,  Miekigom.-^Two 

hts,  August,  1892. 
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Palmers  Pointj  Little  Lake  Oeorge,  St.  Marys  River^  Michigan. — A 
lena-Iantern  light,  Angrast,  1892. 

Farmers  Ridges  Range^  tit.  Marys  Riter^  Michigan. — Two  tubular-lan- 
tern lights,  August,  1892. 

Partridge  Point  and  Topsail  Island  Ranges^  St.  Marys  Rirer^  Michi- 
gan*— ^Three  tubular-lantern  lights,  August,  1892. 

Sault  Range,  St.  Marys  River^  Michigan. — Two  tubular-lantern  lights, 
August,  1892. 

Bayfield  Rock  Range,  8t.  Marys  River ^  Michigan. — Two  tubular-lan- 
tern lights,  August.  1892. 

Harwood  Point  Range,  St.  Marys  River,  Michigan, — Two  tubular-lan- 
tern lights,  September  8, 1892. 

South  San  Francisco  Beacon  Lights^  San  Francisco  Bay,  California. — 
Two  tubular-lantern  lights,  September  10, 1892. 

Bound  Island,  St.  Marys  River,  Michigan. — Alenslantern  light,  Sep- 
t€»mber  20, 1892. 

Tahiti  Post  Light,  Hohe  Sound,  Indian  River,  Florida. — A  tubular- 
lantern  light,  September  30, 1892. 

S^aw  Island,  Lake  Michigan,  Michigan. — A  fourth-order  light,  Octo- 
ber 10, 1892. 

St.  Oeorge  Reef,  seacoast  of  California. — A  first-order  light,  October 
20, 1892. 

Old  Mackinac  Point,  Straits  of  Mackinac,  Michigan. — A  fourth-order 
light,  October  26, 1892. 

Conneaui  Pierhead,  Lake  Erie,  Ohio. — A  lena-lantern  light,  November 
11, 1892. 

Meadows  Post  Light,  Connecticut  River,  Connecticut. — A  tubular-lan- 
tern light,  December  15,  1892. 

Host  Haddam  Meadows  Post  Light,  Connecticut  River,  Connecticut. — 
A  lubular-lantem  light,  December  15, 1892. 

Saddam  Island  Range  Post  Lights,  Connecticut  River,  Connectient. — Two 
tubular-lantern  lights,  December  15,  1892. 

Siam  Dock  Post  Light,  Connecticut  River,  Connecticut. — A  tubular- 
lantern  light,  December  15,  1892. 

Pistol  Point  Range  Post  Lights,  Connecticut  River,  Connecticut. — Two 
tubular-lantern  lights,  December  15, 1892. 

Two  Piers  Channel  Range  Post-Lights,  Connecticut  River,  Connecticut. — 
Two  tubular-lantern  lights,  December  16,  1892. 

Press  Barn  Bar  Range  Post  Lights,  Connecticut  River,  Connecticut. — 
Two  tubular-lantern  lights,  December  15,  1892. 

Clay  Bank  -Range  Post  Lights,  Connecticut  River,  Connecticut. — Two 
tubular-lantern  lights,  December  15, 1892. 

Maryland  Point,  Potomac  River,  Maryland. — A  fourth-order  light, 
December  15,  1892. 

Wreck  of  the  Queen  of  the  West  Post  Light,  Grand  Lake,  Louisiana. — 
A  tubular-lantern  light,  January,  1893. 
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Lake  Chicot  Post  Light,  Louisiana. — A  tubular-laiitern  light,  January, 
1893. 

Obstruction  Island  Post  Light,  Rosario  Strait,  Wa^hingt07^  Sound j 
Washington, — A  tabular-lantern  light,  January  10, 1893. 

Or  ant  Farm  {lower)  Post  Light,  No,  9\,  Indian  River,  Florida. — A. 
tubular-lantern  light,  February  1, 1893. 

Indian  River  Narrows  {lower)  Post  Light,  No  15,  Indian  River,  Flor- 
ida.— ^A  tubular-lantern  light,  February  1,  1893.  *• 

Indian  River  Narrows  {upper)  Post  Light,  No.  20,  Indian  River,  Flor- 
ida.— A  tubular-lantern  light,  February  1, 1893. 

Amelia  Island  Range,  entrance  to  Fernandina  Harbor,  Florida. — ^Tvvo 
tubular-lantern  lights,  February  14, 1893. 

Tiger  Island  North  Range,  entrance  to  Fernandina  Harbor,  Florida. — 
Two  tubular-lantern  lights,  February  14, 1893. 

Tiger  Island  South  Range,  entrance  to  Fernandina  Harbor,  Florida. — 
Two  tubular-lantern  lights,  February  14, 1893, 

Mangrove  Point  Beacon  Lights  Charlotte  Harbor,  Florida. — A  lens-lan- 
tern light,  February  20, 1893. 

Pea^e  Greek  Beacon  Light,  Charlotte  Harbor,  Florida. — A  lens-lantern 
light,  February  20,  1893. 

Middle  Quarantine  Shoal  Post  Light,  No.  12,  St.  Johns  Rivei',  Florida. — 
A  tubular-lantern  light,  March  1, 1893. 

Ahnapee Pierhead  Range,  Lake  Michigan,  Wisconsin. — ^One  lens-lantern 
light  and  one  tubular-lantern  light,  March  1, 1893. 

Lake  Beresford  Post  Light,  No.  108,  St.  Johiis  River,  Florida. — A 
tubular-lantern  light,  March  10, 1893. 

Harris  Bayou  Post  Light,  Mississippi  River,  Louisiana. — A  lens-lan- 
tern liglit,  March,  1893. 

Irontown  Post  Lights  Mississippi  River,  Louisiana. — ^A  lens  lantern 
light,  March,  1893. 

Poydra^s  Hall  Post  Light,  Mississippi  River,  Louisiana. — A  lens-lantern 
light,  March,  1893. 

Old  Orchard  Shoal,  New  York  Lower  Bay,  New  York. — Two  tubular- 
lantern  lights  (temporarily),  March  23, 1893. 

North  River  Bar  Range,  Albemarle  Sound,  North  Carolina. — Two  lens- 
lantern  lights,  March  23,  1893. 

Skamokatca  Slough  {lower)  Post  Light,  Columbia  River,  Oregon. — A 
tubular-lantern  light,  March  29, 1893. 

Old  Orchard  Shoal,  New  York  Lower  Bay,  New  York. — A  fourth-order 
light,  AprU  25, 1893. 

Wreck  of  the  Bark  Undine,  Savannah  River,  Georgia. — A  lantern 
light,  April,  1893. 

Oreen  Flats  Post  Light,  Hudson  River,  New  York. — ^A  tubular-lantern 
light.  May  18,  1893. 

Priming  Hook  Post  Light,  Hudson  River,  New  York. — A  tubular-lan- 
tern light.  May  18,  1893. 
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Salomons  Lumpj  Kedge  Straits^  Chesapeake  Bay^  Maryland. — A  lens- 
lantern  light  (tomarkthewreckof  theli^ht-houvse),  JunelO,  18tK{. 

Superior  Bay  Entrance  Range  Post  Lights j  Superior  Bay ^  Wisconsin. — 
Two  lens-lantem  lights,  June  15,  189.'?. 

Superior  Bay  Range  Post  Lights  j  Superior  Bay  j  Wisconsin. — Two  lens- 
lantern  lights,  June  15,  1893. 

Quebec  Channel  Post  Light,  Superior  Bay,  Wisconsin.-r-A.  lens-lantern 
light,  June  15, 1893. 

Superior  Bay  Channel  (lower)  Post  Light,  Superior  Bay,  Minnesota. — 
A  lens-lantern  light,  Jane  15,  1893. 

Superior  Bay  Channel  {lower  middle)  Post  Light,  Superior  Bay,  Minne- 
sota,— A  lens-lantern  light,  June  15,  1893. 

Superior  Bay  Channel  (upper  middle)  Post  Light,  Superior  Bay,  Minne- 
Hota. — ^A  lens-lantern  light,  June  15,  1893. 

Superior  Bay  Channel  (upper)  Post  Light,  Stiperior  Bay,  Minnesota, — 
A  lens-lantern  light,  June  15,  1893. 

Connors  Point  Range  and-  Rice  Point  Range  Post  Lights,  Superior'  Bay, 
Minnesota. — Three  lens-lantern  lights,  June  15,  1893. 

Ohio  Central  Coal  Dock  Post  Light,  Superior  Bay,  Minnesota. — A  Ions- 
lantern  light,  June  15,  1893. 

Korth  Channel  East  Range  Post  Lights,  St.  Louis  Bay,  Minnesota. — Two 
tuhular-lantern  lights,  June  16, 1893. 

North  Channel  West  Range  and  South  Channel  West  Range  Post  Lights, 
St  Louis  Bay,  Minnesota.-^ThTte  tubular-lantern  lights,  June 
16, 1893. 

Charletfton  Harbor  Swash  Channel  Range  Rear  Light,  Charleston  Har- 
bor, South  Carolina. — ^A  reflector  light,  June  24,  1893. 

Wolf  Trap  Light-Vessel,  Chesapeake  Bay,  Virginia. — Four  tubular- 
lantern  lights,  June  30,  1893. 

World^s  Fair  Electric  Btu>ys,  Chicago  Harbor,  Illinois. — Thirteen  elec- 
tric lights,  June,  1893. 

NEW  POG  SIGNALS. 

During  the  fiscal  year  fog  signals  were  established  at  the  following- 
uamed  existing  light-stations: 

Sherwood  Point,  Green  Bay,  Wisconsin. — A  bell  struck  by  macliincry, 
July  1,  1892. 

Nantucket  Ifew  South  Shoal  Light-  Vessel,  Ma»sachuHctts. — A  12-inch 
steam  whistle,  November  13, 1892. 

MarixTis  Industry  Light-  Vessel,  off  Port  Royal  entrance.  South  Car- 
olina.— A  12-inch  steam  whistle,  I^oveniber  30, 1892. 

Cornfield  Point  Light- Vessel,  Long  Island  Sound,  Connecticut, — A 
12-incli  steam  whistle,  December  15, 1892. 

Fenu?ick  Island  Shoal  Light-  Vessel,  off  the  seacoast  of  Maryland. — 
A  12-iach  steam  whistle,  December  15,  1892. 
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m   Shoal  lAgkt-  Vessel,  off  Gape  Fear,  North  Carolina. — A 
iL  steam  whistle,  December  20, 1892. 

Pierhead,  Lake  Michigan,  Michigan. — A  bell   Btriick   by 
inery,  June  15, 1893. 
ffiiig-n^Mued  new  fog  signals  were  established  during  tli& 

Shoal,  Tangier  Sound,  Maryland. — Abell.struekby  machin- 
i.ugust  1, 1892. 

land.  Lake  Michigan,  Michigan. — A  10-incli  steam  whistle, 
»er  10, 1892. 

Island,  off  Cape  Newagen,  Maine, — A  Dabol)  trumpet,  De- 
er 15,  1892. 

Point,    Potomac    River,    Maryland. — A    bell  struck    by 
inery,  December  15,  1892. 

p  Light-  Vensel,  Chesapeake  Bay,  Virginia. — A  steain  whistle, 
30, 1893. 

LIGHTS  DISCONTINUED. 

ring-named  lights  were,  iu  the  course  of  the  fiscal  year,  dis- 

•td,  Maryland, — A  sisth-order  light,  August  1,  1892. 
int  Post  Light,  Connecticut  River,  Conaectievt. — ^A  tubular- 
ra  light,  August  10,  1892. 

>o  Pierhead,  Lake  Michigan,  Michigan. — A  fifth-order  light, 
i8t  10, 1892. 

and  Post  Light,  No.  32,  Indian  River,  Florida. — A  tnbular- 
ru  light,  September  30,  1892. 

md  Range  Beacon,  entrance  to  Mobile  Ray,  Alabattia. — A 
itor  light,  November  21, 1892. 

icks  {lower)  Post  Light,  Connectiait. — A  tubular-lantern  light, 
mher  15,  1892. 

Pier  Post  Lights  Connecticut  River,  Connecticut. — A  tiibular- 
rn  light,  December  16, 1892. 

•a  Channel  Post  Light,  Connecticut  River,  ConTieetictit. — A 
lar-lantern  light,  December  15, 1892. 

itand  Range,  entrance  to  Femandina  Harbor,  Florida. — ^wo 
ttor  lights,  December  11, 1892. 

Point,  Elfzabeth  River,  Virginia. — A  fifth-order  light,  Decem- 
il,  1892. 

iPoint  Wreck  Post  Light,  No.  39,  St.  Johns  River,  Florida.— 
bnlar  lantent  light,  January  4,  1893, 

ip,  Chesapeake  Bay,  Virginia.— A  fourthorder  light,  January 
893.     (Station  carried  away  by  ice.) 

Lvmp,  Kedge  Straits,  Chesapeake  Bay,  Maryland.~A.  fifth- 
r  light,  February  2, 1893.    (Station  carried  away  by  ice.) 
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Dame  Paint  Post  Light,  No.  5,  St  Johns  River ,  Florida. — A  tubular- 
lantern  light,  February,  1893. 

Dame  Pointy  8t  Johns  River,  Florida, — A  fiftli-order  light,  February 
2S,  1893. 

Cleveland,  Cleveland  Harbor^  Lake  Erie,  Ohio, — A  three-aud-oue-half 
order  light,  openiug  of  navigation,  1893. 

Old  Orchard  Shoal^  New  York  Lower  Bay,  New  York. — Two  tubular- 
lantern  lights,  April  25,  1893. 

San  Carlos  Creek  Post  Light,  No.  8,  St,  Johns  River,  Florida. — A 
tubular-lantern  light,  structure  carried  away  May,  1803.  (Will 
not  be  rebuilt.) 

FOG  SIGNALS  DISCONTINUED. 

Lambert  Point,  Elizabeth  River,  Virginia. — A  bell  struck  by  machinery, 

December  31,  1892. 
Wolf  Trap,  Chesapeake  Bay,  Virginia. — A  bell  struck  by  machinery, 

January  22,  1893.     (Station  carried  away  by  ice). 
Solomons  L'ump,  Kedge  Straits,  Chesapeake  Bay,  Maryland. — A  bell 

struck  by  machinery,  February  2, 1893.     (Station  carried  away 

by  ice). 

CHANGES  IN  LIGHTS. 

During  the  fiscal  year  the  following  changes  were  made  in  existing 
lights : 

North  Dumpling,  Fishers  Island  Sound,  New  York, — Changed  from 
a  light  of  the  sixth  order  to  a  light  of  the  fifth  order,  July  21, 
1892. 

Boeklund  Breakwater,  Rockland  Harbor,  Maine. — Changed  frpni  one 
fixed  white  lens-lantern  light  to  two  fixed  red  lens-lantern  lights, 
one  vertically  above  the  other,  August  15,  1892. 

Delaware  Breakwater  Range  (fro^it),  entrance  to  DeUiicare  Bay, 
Delaware. — Changed  from  fixed  white  varied  by  a  white  flash 
every  45  seconds  to  fixed  white  during  periods  of  two  and  one- 
half  seconds,  separated  by  eclipses  ot  two  and  one-half  seconds 
duration,  September  15, 1892. 

South  Narrows  Post  Light,  Indian  River,  Florida, — The  number  was 
changed  from  34  to  32,  September  30, 1892. 

Liberty  Enlightening  the  World,  New  York  Bay,  New  York. — Changed 
to  show,  in  addition  to  the  fixed  white  electric  light  from  the 
torch  and  the  pedestal  illuminated  by  lights  in  the  salients  of 
the  fort,  a  vertical  beam  of  red  and  yellow  light  seen  above  the 
torch  only  by  reflection  from  the  haze  and  dust  in  the  air,  the 
face  and  bust  of  the  statue  illuminated  by  a  search  lip:lit  and 
the  coronet  decorated  with  red,  white,  and  blue  lights,  October 
21,1892. 
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ICccdt/  Island  J  Delatrare  Biter  ^  Delaware, — Changed  from  a  flashing' 
light  of  the  fifth  order  to  a  fixed  light  of  the  fourth  order,  illu- 
miuating  270  degrees  of  the  horizon,  extendingfrom  SSE.  through 
northward,  eastward,  and  southward  to  ENE.,  November  30, 
1892.  The  light  shows  white^  from  SSE.  through  northward  and. 
eastward  to  N.  by  E.  J  E.,  except  in  the  narrow  sector  between 
N.  by  W.  and  K.  |  E.,  in  which  the  light  shows  red.  From  IN". 
by  E.  I  E.  to  ENE.  the  light  shows  red.  The  easterly  red  sector 
and  the  easterly  edge  of  the  westerly  red  sector  remain  as  they 
were. 

Mihraukeej  Lake  Michigan,  Wisconsin. — Changed  from  a  fixed  white 
light  varied  by  a  white  fla«h  every  two  minates,  to  a  fixed  white 
light  varied  by  a  white  flash  every  forty-five  seconds,  December 
6,  1892. 

Kenosha  {8outhport)j  Lake  Michigan,  Wisconsin. — ^Changed  from  a 
fixed  white  light  varied  by  a  white  flash  every  ninety  seconds, 
to  a  fixed  white  light  varied  by  a  white  flash  every  forty-five 
seconds,  December  6, 1892. 

8t.  Joseph,  Lake  Michigan,  Michigan. — Changed  from  a  fixed  white 
light  varied  by  a  white  flash  every  ninety  seconds  to  a  fixed 
white  light  varied  by  a  white  flash  every  forty-five  seconds, 
Decembers,  1892. 

Grand  Haven,  Lake  Michigan,  Michigan. — ^Changed  from  a  fixed  white 
light  varied  by  a  white  flash  every  ninety  seconds  to  a  fixed 
white  light  varied  by  a  white  flash  every  minute,  December  10, 
1892. 
White  Biverj  Lake  Michigan,  Michigan, — Changed  from  a  fixed  white 
light  varied  by  a  red  flash  every  minute  to  a  fixed  white  light 
varied  by  a  red  flash  every  forty  seconds,  December  12,  1892. 
Calves  Island  Post  Light,  Connecticut  Eiver,  Connecticut. — Changed 
from  a  fixed  white  to  a  fixed  red  light,  December  15,  1892. 

Essex  Reef  Post  Light,  Connecticut  River,  Connecticut. — Changed  from 
a  fixed  red  to  a  fixed  white  light,  December  15,  1892. 

Joshua  Rocks  {upper)  Post  Light,  Connecticut  River,  Connecticut. 

Changed  from  a  fixed  red  to  a  fixed  white  light,  December  15 
1892.  ' 

Deep  River  Post  Light,  Connecticut  River,    Connecticut. Changed 

from  a  fixed  red  to  a  fixed  white  light,  December  16  1892. 
Chester  Rock  Post  Light,  Connecticut  River,  Connecticut.— Chsmgei 

from  a  fixed  red  to  a  fixed  white  light,  December  16  1892. 
Rock  Landing  Post  Light,  Connecticut  River,  Connecticut.— Ch^wged 

from  a  fixed  white  to  a  fixed  red  light,  December  16  1892 
Paper  Rock   Post  Light,  Connecticut  River,  Connecticut.— Qh^uged 

from  a  fixed  white  to  a  fixed  red  light,  December  15  1892. 
Bodkin  Rock  Post  Light,  Connecticut  River,  Cownectieiif.— Change* 

from  a  fixed  white  to  a  fixed  red  light,  December  15  1892, 
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Mouse  Islanid  (lower)  Post  Light ^  Connecticut  River ^  Conuccticut. — 

Olianged  from  a  fixed  red  to  a  fixed  white  light,  I>o(X*mber  15, 

1892. 
Colt  Pier  Range  [front)  Post  TAghtj  Connecticut  Rirer^  Connecticut. — 

GhaDged  from  a  fixed  red  to  a  fixed  white  light,  December  15, 

1892. 
Cornfield  Point  Light-  Vessel,  Long  Island  Sound,  Xefc  York. — Changed 

from  a  fixed  red  reflector  light  to  show  simultaneously  from  four 

lens  lanterns  encircling  the  mainmasthead  a  fixed  white  electrii* 

light  during  periods  of  twelve  seconds,   separated  by  eclii)8es 

of  three  seconds'  duration,  December  15,  1892. 
Hell  Gate  Post  Light,  East  River^  Netc  Yorh. — ('hanged  from  a  flxed 

white  light  to  one  showing  alternately  red  and  white,  each  for 

three  seconds,  December  31, 1892, 
Old  Plantation  Flats,  Chesapeake  Bay,  Virginia. — Changed  from  a 

fourth  order  to  a  fifth  order  liglit,  February  3,  1893.     (Fourth- 

order  lens  broken  by  ice  in  January,  1893.) 
Cape  Fear,  seaeoaM  of  2^orth  Carolina. — Changed  from  flashing  red 

every  thirty  seconds  to  flashing  white  every  thirty  se<'onds, 

March  8, 1893. 
Sombrero  Key,  Florida  Reefs,  Florida. — Changed  from  fixed  white 

to   fixed  white  with   three   fixed   red   sectors,  April  29,  1893. 

The  northerly  red  sector  extends  from  S.  by  E.  f  E.  eastward 

\o    SW.  J  S.    The  easterly  red  sector  extends  from  SW.  by 

W.  southward  to  WSW.  ^  W.    The  westerly  fixed  red  sector 
^    extends  from  ENE.  northward  to  E.  J  S. 

Foicey  Rocksy  Florida  Reefs,  Florida. — Changed  from  fixed  white  to 
fixed  white  with  three  fixed  red  sectors,  April  30,  1893.  The 
northerly  red  sector  extends  from  S.  J  E.  eastward  to  S.  |  W. 
The  southerly  red  sector  extends  from  N.  J  W.  westward  to 
N.  by  B.  f  E.  The  westerly  red  sector  extends  from  E.  J  N. 
northward  to  E.  |  S. 

Carysfort  Reef,  Florida  Reef  Florida. — Changed  from  flashing  white 
to  flashing  white  with  three  flashing  red  sectors,  April  30,  1893. 
The  northerly  red  sector  extends  from  S.  J  W.  eastward  to 
SSW.  ^  W.  The  southwesterly,  red  sector  extends  from  ]S^E. 
J  E.  westward  to  I^E.  J  E.  The  northwesterly  red  sector 
extends  from.  B.  J  N.  northward  to  SE.  |  S. 

Alligator  Reef  Florida  ReefSy  Florida. — The  limits  of  the  red  sectors 
were  changed  April  30,  1893,  as  follows:  The  northeasterly 
red  sector  was  made  to  extend  from  SW.  f  S.  eastward  to 
8W.  by  W.  ^  W.;  the  southwesterly  red  sector  was  made  to 
extend  from  NE.  J  B.  northward  to  NE.  by  E.  %  E. 

American  Shoal,  Florida  Reefs^  Florida. — Changed  from  flashing 
white  to  flashing  white  with  three  flashing  red  sectors,  April 
30, 1893.    The  easterly  flashing  red  sector  extends  from  SW.  by 


^ 
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I W.  sMitbvard  to  W,  J  Su  The  vest«rtv  Aashiiif  red  sector 
ndB  ftt-m  XE.  by  E.  f  E.  Boniivanl  to  E.  }  y.  Tbe  north- 
usiy  flaefaiog  t«d  wi-t*^  extcniU  fim  E:6E.  nortfawanl  to 

jf.  Florida  Rttf*.  FioridA. — Ctusgcd  by  tlur  iii^:<ntion  of  two 
itional  Motors  in  vhlrh  tbe  ligbt  sbo«$  nxed  red,  varied  by 
lta.-he^  April  30.  I^'.l}.  Tbe  Donberty  red  sector  (new) 
mis  from  S.  \  W.  ea^wsrd  to  S-  by  W.  |  W.  Tbe  north- 
edge  of  tbe  eii<tiog  vesterlT  red  geeti«-  vas  dunged  from 
I  N.  to  E.  I  y.  Tbe  nortbvesiefiT  red  sector  >new)  extends 
1  SE.  by  E.  5  E.  nortbward  to  SE.'|  E. 

*.  Florida  Bet/*,  FloridM.--Ch»a^rd  from  fixed  wbite  to  fixed 
:«  with  three  fixed  red  sectors.  April  -W.  1S93.  Tbe  south- 
wJy  red  sector  extends  from  XW.  J  S,  ve^tward  to  S.  J 
The  Bonthweslerly  red  sector  extendi  from  XE.  |  E.  north- 
1  to  SE.  by  E.  It  E.  Tbe  nurtbvesterlj  red  sector  • 
nd5  from  SE.  f  E.  northward  to  SE.  i  S. 
ttPa$$ape.  Xonktrnt  CAomW  i«(«  Kry  West  Harbor,  Florida. — 
Bged  from  fixed  while  with  one  fixed  red  seetor  to  fixed 
;e  with,  two  fixed  red  set-tors,  April  30.  1893.  Tbe  exist- 
northerly  red  set-tor  was  not  changed.  The  soatbeasterly 
sector  extends  from  SW.  J  W.  westward  to  XXW.  J  W. 
'yhouh.  Florida  Rre/s,  rtorirfa.— Changed  from  flashing  alter- 
ly  red  and  white  throughout  the  entire  horizon  to  flashing 
mately  red  and  white,  excepting  from  WSW.  i  W.  soath- 
1  to  SW.  by  W.  i  W.,  in  which  sector  every  ItaBh  is  red; 
ii  30,  I$93. 

ttiga«.  Loggerhead  Keg,  Florida.— Ch^tged  from  fixed  white 
un\  white  with  a  fixe<l  red  sector,  April  30, 1893.  The  red 
3r  extends  from  XE.  by  X.  northward  to  EXE.^  B. 
Harbor,  Garden  Keg,  i'/iw-iiJo.—Chauged  from  fixed  whit«  to 
I  wbite  with  three  tixed  mi  sectors.  April  30, 1893.  The 
heriy  nd  sector  extends  from  S.  eastward  to  SW.  The 
arly  red  sector  extenils  from  S\v.  3  W.  southward  to  W. 
The  westerly  red  sector  extends  from  XE.  by  E.  *  E 
hward  to  E.  J  X. 

atiot,  hoad  of  *"(.  Clair  Hirer,  JftVJifjfnw.— Changed  from  a 
I  white  light  vai-ied  by  a  white  flash  every  two  minntes  to  a 
I  white  light  varied  by  a  white  flash  evwy  minute,  opeaioir 
ivigatioii,  1893. 

a,  LakelluroH,  .VtcAiynit.— Changed  from  a  fixed  white  light 
Hi  by  a  white  flash  every  ninety  seconds  to  a  fixed  white 
;  vrtvied  by  a  white  flash  e\-ery  minute,  opening  of  navisa- 
18U3.  ^ 

\oal,yt<ic  i'orkLoKer  £(iy,  A*eic  JWit.— Changed  from  fixed  • 
o  fixed  white,  May  31, 1893. 
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WhitefishPointj  Lake  Superior y  Michigan, — Clianged  from  fixed  wbite 
to  fixed  white  varied  by  a  red  liush  every  twenty  beeoudn,  June 
15, 1893. 

CHANGES  IN  FOG   SIGNAI-S. 

During  the  fiscal  year  the  following  described  changes  were  made  in 
fog  signals: 

lAhhy  Islands^  entrance  to  Maehias  Bay,  Maine. — Changed  to  Bound 
blasts  of  four  seconds,  separated  by  alternate  silent  intervals  of 
four  and  eighteen  seconds'  duration,  September  30, 1892. 

Pollock  Rip  Light- Vessel,  o^  Pollock  Rip,  Massachusetts, — Changed  to 
a  chime  whistle,  sounding  blasts  of  five  secx)nds,  Kcparated  by 
silent  intervals  of  twenty-five  seconds' duration,  October  31, 1892. 

Great  Round  Shoal  Light' Vessel^  off  Oreat  Round  Shoal,  Massachu- 
setts. — Changed  to  a  12-inch  whistle,  sounding  blasts  of  five 
seconds,  separated  by  silent  intervals  of  fifty-five  seconds'  dura- 
tion, October  31, 1892. 

Hooi  Beacon,  Sandy  Hook,  Kew  Jersey. — Changed  to  an  automatic 
siren,  sounding  blasts  of  three  seconds,  separated  by  silent  inter- 
vals of  seventeen  seconds'  duration,  December  31,  1892. 

Southwest  Ledge,  Ifew  Haven  Harbor,  Connecticut. — Changed  from 

•  a  second-class  Daboll  trumpet  to  a  bell  struck  by  machinery,  a 
single  blow  every  fifteen  seconds,  January  7, 1893. 

Robbing  Beef,  New  York  Bay,  New  York. — Changed  from  a  bell 
struck  by  machinery  to  a  blower  siren,  sounding  blasts  of  three 
seconds,  separated  by  silent  intervals  of  three  seconds' duration, 
Apiil  25,  1893. 


CHANGES  IN  LOCATION. 


* 


The  location  of  the  following-named  lights  was  changed  during  the 
fiscal  year: 
Sapelo  Bea^con,  entrance  to  Doboy  Sound,  Georgia. — Moved  8  feet  in  a 

southwesterly  direction,  July  12, 1892. 
Wolf  Island  Beacon,  entrance  to  Doboy  Sound,  Georgia. — Moved  11 

feet  in  a  southerly  direction,  July  12,  1892. 
Ch%c€igo  Outer  Breakwater  {NW.    end)  Light,   Chicago  Harbor,  Illi- 
nois.— ^Moved  to  Emergency  Intake  Waterworks  Crib,  and  height 

increased  to  45  feet,  October  19, 1892. 
lAght-  Vessel,  No,  47* — Moved-fjom  Great  Round  Shoal  to  Pollock  Eip 

light-vessel  station,  October  31, 1892. 
lAght-  Vessel^  No.  4.^.— Moved  from  Pollock  Rip  to  Great  Round  Shoal 

light- vessel  station,  October  31, 1892. 
Humboldt  Light- Station,  entrance  to  Humboldt  Bay,    California. — 

Moved  about  5  miles  S.  by  W.  to  Table  Bluff,  October  31, 1892. 
10064 2 
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Kantuclcet  Ketc  South  Shoal  Light-  Vesnel^  Massachusetts, — Moved  about 
10  miles  southwesterly,  November  13, 1892. 

Rockland  Breakwater,  Rockland  Harbor^  Mahie, — Moved  327  feet 
southerly,  to  the  outer  end  of  the  fiuished  breakwater,  Novem- 
ber 30, 1892. 

Cornfield  Point  Idght-  Vesselj  Long  Island  Sound,  Connecticut — Moved 
nearly  five-eighths  of  a  mile  S.  |  W,,  December  15, 1892. 

Shaws  Island  Post  Light,  Grand  Lake,  Louisiana, — Moved  about  one- 
half  mile  southeasterly,  January,  1893. 

Bush  Bluff  Light-Vessel,  No,  46,  Elizabeth  River,  Virginia, — Moved 
about  60  yards  to  westward,  February  6, 1893. 

Linton  Landing  Post  Light,  Willamette  River,  Oregon, — ^Moved  to  saw- 
mill wharf  at  Linton  and  height  increased  to  25  feet,  March  24, 
•  1893. 

Cathlamet  Post  Light,  Columbia  River,  Oregon, — ^Moved  to  edge  of 
abrupt  blufif  above  the  town  of  Cathlamet  and  height  increased 
to  71  feet,  April  7, 1893. 

Superior  Pierhead,  entrance  to  Superior  Bay, — Moved  from  the  •North 
Pier,  Minnesota  side,  to  the  South  Pier,  Wisconsin  side  of  the 
entrance,  June  15,  1893. 

Cape  Poge  Light,  Marthas  Vineyard,  Mas8a4)htisetts,^^MQved  40  feet  S- 
by  W.  f  W.  to  a  new  tower,  June  26, 1893. 

TEMPORARY  CHANGES  IN  AIDS  TO  NAVIGATION. 

During  the  fiscal  year  the  following  temporary  changes  were  made 
in  aids  to  navigation : 

Dog  River  Bar  Beacon,  No,  1,  Mobile  Bay,  Alabama, — Structure  run 
into  and  damaged;  light  temporarily  exhibited  from  a  pole, 
July,  1892.  Structure  repaired  and  light  displayed  as  usual, 
August  22,  1892.  * 

Pascagoula  River  Range  (rear),  Mississippi  Sound,  Mississippi, — 
Structure  damaged  by  lightning;  light  temporarily  exhibited 
from  a  pole,  July,  1892.  Structure  repaired  and  light  displayed 
as  usual,  August  10, 1892. 

Trinity  Shoal  Light-  Vessel,  No,  43,  Louisiana, — Replaced  on  her  sta- 
tion after  being  repaired,  July  14, 1892. 

Little  Marsh  Island  Channel  Range  [front)  Post  Light  No,  6,  St,  Johns 
River,  Florida, — Destroyed  August  17, 1892.  Eebuilt  and  light 
displayed  as  usual,  September  28,  1892. 

St.  George  Reef  Fog  Signal,  seacoast  of  California, — Run  for  periods 
of  20  minutes,  separated  by  silent  intervals  of  20  minutes  during 
foggy  weather,  owing  to  scarcity  of  water,  September,  1892; 
placed  in  full  operation  again  October  16, 1892. 

Nantucket  New  South  Shoal  Light-  Vessel,  Massachusetts, — Relief  Light 
Vessel,  No.  9,  withdrawn  and  station  marked  by  Light-Vessel, 
No.  54,  November  13,  1892. 
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Battlesnake  Shoal  Light-  Vessel^  No.  38^  off  the  entrance  to  Charleston 
Harbor^  South  Carolina. — Withdrawn  from  her  station  for  repairs 
and  position  marked  by  a  gas  buoy  showing  a  fixed  white  light, 
November  1,  1892.  Gas  buoy  discontinaed  and  Light- Vessel, 
"So.  29  placed  on  the  station,  December  15,  1892.  Light- Vessel, 
Ko.  29,  withdrawn  and  replaced  by  Light- Vessel,  No.  34,  April 
18,  1893. 

Sandy  Hook  Light-  Vessel^  No,  48^  off  Sandy  Hook^  New  Jersey^  entrance 
to  New  York  Lower  Bay. — Withdrawn  from  her  station  for  repairs 
.and  replaced  by  Belief  Light  Vessel,  No.  16,  November  17, 1892. 
Light- Vessel,  No.  48,  replaced  on  her  station  and  Belief  Light- 
Vessel,  No.  16,  witlidrawn,  January  10,  1893. 

Martins  Industry  Light-  Vessel^  No.  34 j  off  entrance  to  Port  Royal, 
South  Carolina. — Withdrawn  from  her  station  and  rephiced  by 
Light- Vessel,  No.  1,  November  30,  1892. 

Flushing  Bay  Post  Light,  East  River,  New  York. — Carried  away  by 
ice  and  replaced  by  a  light  on  a  pole,  January  9,  1893. 

South  Brother  Island  Ledge  Post  Light,  EastJRiver,  New  York. — Car- 
ried away  by  ice  and  discontinued,  January  9, 1893.  Beestab- 
lished,  August  25, 1893. 

Lawrence  Point  Ledge  Post  Light,  East  River,  New  York. — Carried 
away  by  ice  and  discontinued,  January  9, 1893.  Becstablished, 
August  25,  1893. 

Sunken  Meadow  Post  Light,  East  River,  Neio  York. — Extinguished  by 
ice,  January  9, 1893. 

Laurel  Point,  Albemarle  Sound,  North  Carolina. — Light  and  fog  sig- 
nal discontinued  on  account  of  ice,  January  11, 1893.  Becstab- 
lished, February,  1893. 

Browns  Head,  entrance  to  Fox  Island  Thoroughfare,  Maine. — Discon- 
tinued on  account  of  ice,  January  14,  1893..  Becstablished, 
March  25, 1893. 

Bush  Bluff  Light- Vessel,  No.  46,  Elizabeth  River,  Virginia. — Dragged 
by  ice  about  300  yards  from  her  position  and  anchor  light  shown, 
January  19,  1893.  Beplaced  and  regular  lights  reestablished, 
February  6, 1893. 

Smith  Point,  Chesapeake  Bay,  Virginia. — Light  and  fog  signal  discon- 
tinued on  account  of  ice,  January  20  to  31,  1893. 

Currituck  Sound  Beacon,  No.  6,  North  Carolina. — Carried  away  by 
ice  January  22, 1893.    Becstablished  March,  1893. 

Currituck  Sound  Beacon,  No.  7,  North  Carolina. — Damaged  by  ice 
and  light  discontinued  January  22,  1893.  Temporary  light 
established  February,  1893.  Begular  light  reestablished  March, 
1893. 

Old  Pkmtution  Flats,  Chesapeake  Bay,  Virginia. — Structure  damaged 
by  ice  and  light  discontinued  January,  1893.  Light  reestab- 
lished February  3, 1893. 
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Cape  OharleM  City  Harbor  Lights^  Chesapeake  Bay,  Virginia. — Discon- 
tinued on  account  of  ice  January,  and  reestablished  i?  ebruary, 
1893. 

liatteras  Inlet^  Pamlico  Sound,  North  Carolina. — Light  and  fog  signal 
discontinued  on  account  of  ice  January  24.  Reestablished  Feb- 
ruary, 1893. 

Pumpkin  Island,  entrance  to  Eggemoggin  Rea<ih,  Maine, — Discon- 
tinued owing  to  close  of  navigation  by  ice  January  28.  Relighted 
April  2, 1893. 

Nantucket  New  South  Shoal  Light- Vessel  No.  54,   Massachusetts. — 

Withdrawn  from  her  station  for  repairs  and  replaced  by  lielief 

Light- Vessel  No.  39,  April  6, 1893.    Light- Vessel  No.  54  replaced 

.  on  her  station  and  Relief  Light- Vessel  No.  39  withdrawn  Jane 

21,  1893. 

Cross  Rip  Light' Vessel  No.  5,  Nantucket  Sound,  Massachusetts. — 
Withdrawn  from  her  station  for  repairs  and  replaced  by  Ligh^ 
Vessel  No.  9  April  10, 1893.  Light- Vessel  No.  5  replaced  on  her 
station  and  Relief  Light-Vessel  No.  9  withdrawn  April  22, 1893. 

MoWilliams  Point  Shoal,  Pamlico  River j  North  OaroK?Mi.-^Struc- 
ture  damaged  April  21, 1893.  Hand  lantern  shown  until  rebuilt 
and  regular  light  reestablished  July,  1893. 

Shovelful  Shoal  Light- Vessel  No.  3y  eastern  entrance  to  Nantucket 
Sound,  Massachusetts. — Withdrawn  from  her  station  for  repairs 
and  replaced  by  Relief  Light-Vessel  No.  9  April  24, 1893.  Light- 
Vessel  No.  3  replaced  on  her  station  and  Relief  Light- Vessel 
No.  9  withdrawn  May  10, 1893. 

Northenst  end  of  Fire-Fatkom  Bank  Light-  Vessel  No.  44j  off  seor 
roast  of  New  Jersey. — ^Withdrawn  from  her  station  for  repairs  and 
replai^cd  by  Relief  Light- Vessel  No.  37  May  3, 1893,  Light- Ves- 
sel No.  44  replai'Hl  on  her  station  and  Relief  Light-Vessel  No.  37 
withdrawn  June  13,  189;^. 

Ihndktirhifif  Light- Vessel  Xo.  4^  eastern  part  of  Nantucket  Sound, 
Mntsnchusftts. — Withdrawn  fh>m  her  station  for  repairs  and 
r^^pla<HHl  by  Relief  Light- Vessel  No.  9  May  10,  1893.  light- 
Vesael  No.  4  replaceii  on  her  station  and  Relief  Light- Vessel 
NcK  9  withdrawn  June  3,  1893, 

Bwth  Rl^f  Light^  Vessrl  Xo.  ^o\  Elizabeth  Rirer,  rir^inia.— Witlr 
dmwii  th>m  her  st^^tion  to  relieve  Cape  Charles  Light- Vessel 
N^\  49,  and  replaced  by  ^ch^wner  Drifts  June  3, 1893, 

iS^ionoiiiK^^Kxrf  Shoaf  Light- Vr^td  Xo.  f»,  XamtueM  Sounds  Ma^saeku- 
^fts. — Withdrawn  fh:>ni  her  station  ftir  refkairs  and  replaced  by 
Relief  Light  Vessel  N\>^  9  June  5,  ISSVJ.  Light- Vessel  No.  6 
repl;ir<Hi  on  her  station  and  Relief  Light- Ve^sri  No.  9  withdrawn 
June  19,  L^^ 

Oofe  Charles  Light-  Vrs^  X^k  49^  off  entrAmee  to  CkeMq^eake  B^. 
Vi^yini^^ — Withdrawn  trxHn  her  station  for  refHurs  uid  r^laoed 
by  i.ight  Ve^ii^-l  N\>,  46  June  7, 189S. 
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NEW  BUOYS. 

During  the  fiscal  year  tbe  folio wiog-named  s))ocial  buoys  were  estab- 
lished: 

White  Island  Ledge,  Isles  of  Shoals^  New  Hampshire. — ^A  bell  buoy, 
July  1,  1892. 

Wreck  of  the  Alva^  Pollock  Rip  Slue,  Massachusetts, — A  gas-ligbted 
buoy,  July  27, 1892. 

Nantucket  Soundy  eastern  entrancCj  Massachusetts. — A  wbi8t1ing  buoy, 
September  30, 1892. 

Mid'Channelj  Nantucket  Soundy  Massachusetts. — A  bell  buoy,  Sep- 
tember 30, 1892. 

Wreck  of  the  Annie  8.  Oa^fkill,  off  entrance  to  Delaware  Bay^  Dela- 
ware.— ^A  whistling  and  a  bell  buoy,  November  11, 1892. 

Willapa  Bayj  outside  bar,  off  entrance  to  WiUapa  Bay^  Washington. — 
A  whistling  buoy,  December  20, 1892. 

Wolf  Trap  Shoal^  Chesapeake  JBay,  Virginia. — A  gas-lighted  buoy, 
March  12, 1893. 

Eastern  Pointy  off  Eastern  Pointy  Massachusetts. — A  whistling  buoy, 
AprU  17, 1893. 

Paint  Arenay  entrance  to  Arena  CovCy  seacoast  of  California, — A  bell 
buoy,  May,  1893. 

WorWs  Fair  buoyagcy  Chicago  Harbor y  Illinois. — ^Thirteen  electric- 
lighted  buoys,  June,  1893. 

BTJOYS  DISCONTINUED. 

During  the  fiscal  year  the  following-named  special  buoys  were  dis- 
continued: 
Mid-channely  Nantucket   Soundy  Massachusetts. — A  whistling  buoy, 

September  30, 1892. 
Lone  Rocky  Deep  Hole  Outer  Harbor  {Cotuit)y  Massachusetts. — A  bell 

buoy,  October,  1892. 
Wreck  qf  the  Floriday  off  Absecon  Life-8aving  Stationy  seacoast  of 

New  Jersey. — A  bell  buoy,  December  16, 1892,  the  wreck  having 

been  removed. 
Wreck  of  the  Annie  8.  Oaskilly  off  entrance  to  Delaware  Bayy  Delor 

ware. — ^A  whistling  and  a  bell  buoy,  March  11, 1893,  the  wreck 

having  be^i  removed. 
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Jfpropriation$  made  at  the  second  tetiion  of  the  Fifty-iuicond  Conffresa  for  Light- house 

GENERAL. 

Supplies  of  lightrhouBCS $370,000 

Sepaiis  of  light-honaes 525^  000 

S^Uaries  of  light-keepers 670,000 

Expenses  of  light-vessels STK),  000 

Expenses  of  hnoyage 370,000 

Expenses  of  fog  signals 70, 000 

Expenses  of  members  of  Board  inspecting  lights,  etc 2, 500 

Lighting  rivers 300,000 

Surrey  of  light-honse  sites 1. 000 

Total 2.558.500 

» 

SPECIAL   WOKKfl. 

Brazos  River  light-station,  Texas 50, 000 

Bridgeport  breakwater  beacon,  Connecticut 2, 000 

Cedar  Point  light-station,  Maryland : 25. 000 

Chicago  breakwater  light-station,  Illinois 15. 500 

Chicago  Fair  water  front  electric  buoyage,  Illinois 20. 000 

Fonrteen-Mile  Point  light  and  fog  signal,  Michigan 20. 000 

Grassy  Point  range  lights,  Ohio,  for  moving 8,000 

Grays  Harbor  light  and  fog-signal  station,  Washington  . .-. 20. 000 

Hoglsland  light-station,  Virginia 30,000 

Key  West  light-station,  Florida,  additional 1, 500 

Marrowstone  Point  iog  bell,  W^ashington 3, 500 

Oil  houses  for  light-stations 7,500 

Rockland  Lake  light-station,  ^ew  York 35. 000 

8t.  Catherine  Sound  light-station,  Georgia 20, 000 

8eul  Choix  Pointe  fog  signal,  Michigan,  completion 3, 300 

Solomons  Lump  light-station,  reestablishment,  Chesapeake  iiay ,  V  irgi  ii  i a.  30. 000 

Staten  Island  light-house  depot.  New  York,  continuing  sea  wall 25. 000 

Waackaack  light-station,  New  Jersey,  for  finishing 3. 200 

Wolf  Trap  light-house,  Chesapeake  Bay,  Virginia,  rc('(«tabli.shmont 70, 000 

Total 389,500 

DEFICIKNOIEH. 

For  salaries  of  keepers  of  light-honscs 4. 35 

For  exx>enRes  of  fog  signals 12.  99 

For  lighting  of  rivers 1 1.25 

For  lighting  and  buoyage  of  rivers 25. 20 

^otal 43.79 

A  detailed  statement  of  the  work  done  in  each  of  the  sixteen  light- 
house districts  is  made  in  the  body  of  the  report,  under  specified  head- 
ing?, from  which  it  will  be  evident  that  tlie  Board  has  brought  the 
numerous  and  varied  aids  to  navigation  under  it^  charge  up  to  the 
proper  standard,  and  that  it  has  done  all  that  was  possible,  with  the 
funds  provided,  to  meet  the  requirements  of  commerce  and  navigation. 
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:!^_  '  f»te  o(  about  tl,500,000,  bat  do  appropriation  a  were  made  for  tbeir 

constmctioD.    The  following  ia  a  list  of  the  works  authorized  by  this 

.~  act,  with  the  maximam  amonnt  which  each  may  cost: 

Gmlloo  Uland  fog  «ipi»l.  New  York $3,700 

CailtoD  Islud  light-hoiuw,  New  York 8,600 

:  ^       .  BafSute  SboalUgbts.  Sew  York 800 

Erie  Harbar  ^Prmqa'ile)  fog  Higoal,  PenDBj-lvniiin 4,300 

T-*  Fairport  Harbor  fogsign:!],  Ohio 4,300 

Lorain  Harbor  (Black  BiTcr)  fogoignal,  Ohio 4,300 

Somh  Bass  iBlandlight-honse,  Ohio 8.600 

r .  Port  Clinton  light,  Ohio,  reesUtbliebing 1,50C 

J.  Manniec  River  range,  Ohio,  for  moving - j      8-OOC 

Por  Rwf  light-veasel,  Straits  of  Maokinac,  Mich.* 25. OK 

Korty- Mile  Point  light  and  fog  signal,  Michigan .' 2S,O0C 

<iraud  UaraiB  light  aod  fog  signal.  Mivfatgau 15,00( 

Big  Sable  Point  fog  signal,  MichigUD 5,5W 

Rig  Bay  Point  light  and  fog  signal,  Michigan 2&,00( 

^-,  Mendotaligbt  and  fog  signal,  Michigan 7,60< 

Eagle  Harbor  fog  signal,  Michigiu) 5. 50( 

■^.-  ■  Sand  Hills  light-bunM,  Michigan 2O,O0( 

•.  Portage  I^aks  ship  canal  fog  signal,  Michigan 6,501 

Fonrti-eu-Mile  Point  light  and  fog  signal,  Michigan 20,00( 

,_    ,  Cheqnamegon  light  anil  fog  signal,  Michigan 7,50( 

i  Cbeiinamcgon  Harbor  light  and  bell 2,50* 

DevilB  Island  light-slatiou,  WiscoDHin,  completion 22,001 

llaylicld  light  and  fog  signal,  Wisconsin 5,000 

PniB  |or  Hat)  Point  light  and  fog  signal,  Wisconsin IB.Oiy* 

. '  Hound  Island  light  aod  fog  signal.  Straits  of  Mackinac,  Michignn 15,00 

SeulChoix  Poinl«  light  and  fog  signal,  Michigan 5,  QO 

Sontli  Fox  Island  fog  sign ol,  Michigan 5,50 

North  Mauitoii  light  and  fog  signal,  Michigan 30,00 

Ludington  fog  signsl,  Mioliignn 5, 50 

Ludiugton  light  and  fog-ntgnal  station,  Michigan,  keeper's  divolling 4,50 

St.  Joseph  fog  signal,  Michigan 5,00 

Manitowoo  fogDignal,  Wisconsin 5,50 

Sturgeon  Bay  Canal  light,  Wisconsin 20,00 

Potle  dea  Mortes  range  light  and  fog  signal,  Michigan 21,00 

St.  Mitrtlii  Island  light,  Michigan 15,00 

Little  Gull  lalnud  light  and  fog  signal,  Michigan 20,00 

Squaw  Point  (tllndstone)  light,  Michigan 5,00 

IVshtlgo  Shoal  light  and  fog  signal,  Wisconsin 10,00 

Sheboygan  fog  signal,  Wiiconsiii ,...    5,50 

Soiithwiwt  liedgo  fog'lgnnl,  Conoecticnt .'. 12,50 

:  Wilson  Harbor  light.  New  ^i'ork 2,50 

Big  Oyster  Hod  Shoal  light  and  fog  signal.  New  Jersey 2i,00 

8a IciD  Creek  light,  New  Jersey 80 

Mobile  Buy,  Alabama,  lulditional  lights  along  the  ship  channel 60,00 

lii'er  Point  light,  noHda 1,00 

Willamette  River  light  and  fog  signal.  Oregon .'. 6,00 

(irays  Harbor  light  and  fog  Hlgiial,  Wnalilngton 60,00 

North  ll.'ad  ligUt,  Washington 60,00 

New  York  Sl.mgU  light  iind  fog  signal,  California lO^OC 

■A  okesplj'  built  llghlvnagl  liH  lonn  pUcad  on  I'i«  Rref  prniliuK  the  p4«sag*  of  tliia  sppropri 
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Memeuteaa  River  light,  Lonisituia '. $7, 000 

Willamette  RiveT;  OregOD,  twenty-tive   beacon   lights  and  buoys  between 

Salem  and  Portland 5, 000 

Two-Bosh  Island  light  and  fog  gignali  Maine 19,  COO 

Authorized  by  the  act  approved  February  6,  IBU!) : 
Tibbette Point  fog  signal,  New  York 4,300 

LIGHTING  BRIDGEH. 

Tbe  following  reeommendatioD,  which  was  made  in  the  Board's 
annual  report  for  each  year  since  1887,  is  renewed ;      * 

All  persons  operating  bridges  over  navigable  rivets  were  required  by  the  act  of 
August  7,  1882,  to  maintain  snch  lights  on  them  as  may  be  required  by  tlic  Light- 
Home  Board  for  the  security  of  navigation.  The  Board  in  du<>  time,  and  ai'tv.r  care- 
ful examination  and  preparation,  isHued  a  set  of  regulations  for  lighting  such  bridges, 
folly  illustrated  by  diagrams.  Persons  operatingsuch  bridges  have,  however,  obeyed 
these  regulations  only  so  far  as  they  have  chosen.  The  Board,  having  been  unable 
toindnee  fhll  compliance  with  itA  rules,  made  a  test  case  of  the  most  im])oitaut 
instance  of  failure  to  comply  with  its  regulations,  and  reported  the  matter  through 
the  proper  channels  to  the  Department  of  Justice  for  legal  action.  The  United 
States  attorney  to  whom  the  matter  was  assigned  reported  in  cfloct  that  he  could 
accomplish  nothing  by  prosecution,  as  ''the  statute  prescribes  no  penalty  for  its 
violation  and  gives  no  reme<ly  or  means  fof  its  enforcement.*' 

The  United  States  attorney  fiirthor  states : 

'That  it  is  a  common-law  rule  that  when  a  statute  forbids  or  requires  an  act  to 
be  done,  an  indictment  will  lie  against  an  ofl^uder  if  the  matter  involved  ih  one  of 
public  concern,  bnt  it  is  a  familiar  principle  of  Federal  practice  that  crimes  und 
their  penalties  must  be  the  subject  of  specific  Federal  leginhition,  and  recourse  to 
comraon-law  principles  are  therefore  futile.  It  seems  to  me  therefore  •  •  •  that, 
in  order  to  remedy  the  evils  to  safe  navigation  in  the  Fast  River  by  reason  of 
improper  lights  upon  tlie  Brooklyn  Bridge,  *  *  *  Cougress  must  pass  an  act 
prescribing  a  punishment  for  disobedience  to  the  orders  of  the  Light- House  Board.'' 

It  is  therefore  submitted  that  the  proper  steps  should  be  taken  to  obtain  the  sug- 
gested legislation. 

NECESSARY  NEW   STEUCTURES. 

The  following  recommendation,  made  in  the  Board's  annual  report  for 
each  year  since  1887,  is  renewed : 

For  several  years  past  the  Board  has  included  in  its  annual  estimates  of  appropria- 
tions, under  the  head  of  repairs  and  incidental  expenses  of  light-houses,  a  clause 
stating  that  the  objects  of  the  appropriations  are  to  be  cout^idered  as  "including 
necessary  new  structures"  (see  Book  of  Estimates,  1888-'89,  p.  203).  The  object  of 
ibis  is  to  sanction  a  practice  which  has  prevailed  since  the  ibundation  of  the  Light- 
Hoose  Establishment  nntil  quite  recently,  viz,  the  erection  at  established  stations, 
as  the  needs  of  the  service  may  require,  of  additional  structures  of  small  cost  from 
the  corrent  annual  appropriations.  The  clause  in  question  has,  however,  been  cut 
oat  by  the  Committee  on  Appropriations  of  the  House  of  Representatives  from  year 
to  year,  to  the  great  embarrassment  of.  the  service,  as  under  such  circumstances  the 
aoditing  officers  are  of  the  opinion  that  any  improvements  involving  a  new  struc- 
tare  can  not  Ite  made,  no  matter  how  much  it  may  be  needed,  or  how  insignificant 
the  cost  may  be.  This  tends  to  defeat  one  of  the  objects  for  which  the  appropria- 
tion  is  made,  viz,  to  keep  the  service  in  efficient  practical  working  order,  and  to 
adapt  it  to  the  changing  necessities  of  commerce.  It  is  therefore  respectfully  asked 
that  steps  may  be  taken  to  urge  Congress  to  include  in  the  appropriation  bill  for 
the  coming  year  the  clause  in  qneation. 
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y'"  SUPPLIES  OF  LIGHT-HOUSES. 
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The  appropriation  for  1893  was  $370,000,  but  while  the  appropriation 
.  was  not  increased  over  that  of  the  previous  year  the  number  of  ligh.t- 

j  ^  ^  stations  was  increased,  and  it  is  reasonable  to  expect  that  appropria- 

tions will  be  made  during  the  next  session  of  Congress  for  still  other 
\  light-stations. 

The  small  amount  appropriated  for  supplies  by  the  last  Congress 
made  it  imposs^le  for  the  Board  to  keep  up  its  reserve  stock  of  supplies 
with  which  to  meet  emergencies.  This  stock  has  been  drawn  upon  to 
a  large  extent.  It  will  be  decreased  quite  largely  to  meet  the  wants 
'  created  by  the  wholesale  destruction  of  light-house  material  by  the 
cyclones  of  August  and  October,  1893.  The  meagerness  of  precediDg 
appropriations  has  made  it  necessary  for  the  Board  to  scale  down  the 
quantity  of  supples  furnished  yearly  to  the  light-houses  to  such  a  point 
that  it  can  go  no  further  without  danger  that  the  lights  may  be  extin- 
guished. The  severest  economy  was  practiced  last  year  and  is  being 
y  used  this  year,  and  as  the  number  of  lights  has  increased  it  is  feared 

that  the  present  lights  and  those  which  are  being  built  can  not  be  kept 
np  from  the  current  appropriation.  The  passage  of  the  eight-hour  law 
will  enhance  the  price  of  all  manufactured  material  used  to  supply 
light-houses,  but  to  what  amount  the  Board  is  not  as  yet  able  to 
^w  determine.    The  Board  therefore  estimates  that  $410,000  will  be  needed 

for  the  fiscal  year  to  end  on  June  30, 1895. 

SALAHIES  OF  LIGHT-HOUSE  ICEEPEUS. 

Last  year  Congress  appropriated  $670,000  to  pay  the  salaries  of  not 
exceeding  1,250  keepers.    But  1,139  keei)ers  were  employed.    In  quite 

-  a  number  of  instances  the  Board  found  itself  unable  to  provide  keepers 

-  .  for  needed  beacon  lights  which  it  had  funds  to  build,  and  hence  these 
c                   lights  are  not  yet  established. 

The  statement  made  in  the  Board's  last  annual  rex)ort  in  reference  to 
'  this  subject,  is  repeated : 

It  has  become  necessary,  in  view  of  the  great  pressure  on  this  appropriation,  to  teni- 

porarily  omit  filling  certain  vacancies  as  they  occurred,  where  there  wa«  more  than 

^  one  keeper  at  a  station.    This  has  necessarily  resulted  in  inferior  service  on  the  part 

,  -:  of  the  overworked  keepers  remaining  at  those  stations.    Two  men  can  not  do  the 

work  of  three  properly  for  any  extended  term. 
J^.^  The  duties  of  light-keepers  have  been  greatly  increased  by  the  addition  of  steam 

^  ^  fog-signal  apparatus,  requiring,  in  many  cases,  the  attention  of  steam  engineers. 

^  It  has  been  found  that  it  is  impossible  to  obtain  the  services  of  men  for  many  of 

^  V  these  positions,  for  the  pay  offered,  who  hold  certificates  that  they  have  passed 

f ' .         •  examinations  as  steam  engineers.    Hence  the  Boanl  has  been  unable  to  get  the  best 

>  results  IVom  its  steam  fog  signals.    The  steam  is  not  raised  as  soon  as  it  might  be  80 

f^i      ,  w  to  get  the  fog  signal  t^j  sounding  as  soon  as  it  should.    The  machinery  gets  out  of 

r    -^  order  sooner  than  it  would  if  in  the  charge  of  a  skilled  engineer.    It  remains  out  of 

U8«  until  a  maehinlst  is  sent  from  a  distant  town  at  large  expense  in  wages  and 
trausportatiou  to  fix  it,  and  the  life  of  the  machine  is  much  shorter  than  it  would 
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be  if  in  the  charge  of  a  certificated  engineer.  It  i«  poor  economy  to  stint  tlio  pay  of 
CDgiuecTs  to  such  x>oint  that  the  services  of  only  tlie  poorest  can  be  coniniaujled,  us 
it  costs  Bo  mnch  to  remwly  the  mistakes  they  unavoidably  make. 

It  has  been  found  in  practice  that  it  is  diflicult  to  retain  in  the  service  men  of 
wiBciint  experience  and  ability  to  operate  and  take  the  proper  care  of  the  delicate, 
complicated,  and  expensive  illumiuutinf^  apparatus  placed  in  their  cbar;;e.  Hence 
it  costs  more  than  it  formerly  did,  and  more  than  it  ought,  to  keep  this  appnratUH  in 
mnning  onler.  The  Board  therefore  suggests  that  it  would  be  better,  from  an 
^xiuoniical  point  of  view,  to  raise  the  average  salary  of  the  light-ke«*per  to  the 
ainonnt  fixed  by  law  rather  than  to  maintain  it  at  its  present  rate,  and  exspeci:illy  to 
decrease  it  still  more.  But  to  supply  light-keepers  of  the  present  grade  of  ability  in 
»nfficieut  numbers  to  man  the  light-houses  built  and  to  bo  built  witbiu  the  coming 
fiscal  year  will  reqnire  an  appropriation  of  j?680,000. 

The  Board  anxiously  feels  the  dilficiilty  with  whi(»b  it  retains  its 
traioed  and  experienced  light-keepers.  The  pay^tbey  re<?eive  is  iiisuffi- 
tientto  induce  thera  to  remain  in  the  service.  During  the  four  years 
between  March  4,  1885,  and  March  4,  1889,  7C9  persons  entered  the 
service  by  original  appointment.  During  the  four  years  which  elapstnl 
between  March  4,  1889,  and  March  4,  1893,  072  persons  received  origi- 
nal appointments  into  the  Light-Uouse  Service.  Each  of  these  appoint- 
ments was  made  to  fill  a  vacancy  made  by  cause.  These  causes  were 
death,  resignation,  or  removal.  Ejicb  removal  was  made  for  specified 
written  and  recorded  cause,  and  never  for  political  reasons.  The 
removals  number,  say,  one  in  seven  of  all  the  vacancies.  The  vacan- 
cies caused  by  death  are  inconsiderable  in  number.  The  vacancies 
caused  by  resignation  are,  say,  between  five  and  six  out  of  every  seven. 
There  were,  on  an  average,  say,  1,190  light-keepers  in  the  service  dur- 
ing each  of  the  last  past  four  years,  about  170  of  whoui  vacated  their 
places  each  year,  and  of  that  number  there  were  ])erliaps  120  who 
resigned  mainly  because  they  could  better  their  condition  by  so  doing. 
It  is,  however,  estimated  that  $680,000  will  be  needed  on  the  inesent 
biusis  for  salaries  of  lighthouse  keepers  during  the  next  fiscal  year. 

EXPENSES  OF  LIGHT- VESSELS. 

Last  year  an  appropriation  of  $250,000  was  made  to  defray  the 
expenses  of  light-vessels  for  this  fiscal  year.  Since  then  light-ships 
have  been  built  and  established  at  Bar  Point  Shoal,  entrance  to  Detroit 
River,  Lake  Erie;  Eleven-Foot  Shoal,  in  Green  liay.  Lake  Michigan; 
Poe  Reef,  in  the  Straits  of  Mackinac,  at  the  junction  of  three  great 
lakes;  at  the  lower  end  of  Lake  Huron;  at  Ballards  lieef  and  at  each 
of  the  two  ends  of  Limekiln  Crossing,  in  Detroit  River,  all  of  which  are 
new  stations.  In  addition  to  these,  first-class  light-vessels  have  been 
built  and  substituted  for  old  ones  at  New  South  Shoals  in  the  Atlantic 
Ocean,  30  miles  south  of  Nantucket,  Mass.;  off  Cornfield  Point, 
Conn.,  in  Long  Island  Sound;  at  Fen  wick  Island  Shoal,  in*  the  Atlantic 
Ocean  off  the  coast  of  Maryland,  and  at  Fryiug-Pan  Shoal,  in  the 
Atlantic  Ocean  off  the  coast  of  North  Carolina.  Each  new  ship  has  a 
steam  fog  signal,  and  the  Cornfield  Point  light- vessel  has  also  an  elec- 
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trie  plant,  which  enables  her  to  show  an  electric  light.  These  improve- 
ments make  the  new  ships  vastly  more  useful  than  were  the  old  ones, 
and  the  cost  of  their  maintenance  is  much  greater. 

The  past  year  was  quite  severe  on  all  light-ships  and  made  them  as 
a  whole  more  costly  to  maintain.  All  suffered  from  the  extreme 
weather,  but  some  suffered  more  than  others.  One  light- vessel,  No.  37, 
then  on  Five-Fathom  Bauk,  in  the  Atlantic  Ocean  off  Gape  May,  N. 
J.,  foundered  not  far  from  her  moorings,  and  was  practically  destroyed 
by  the  cyclone  of  August  23,  1893,  when  four  out  of  the  six  men  on 
board  were  lost.  Another  light- vessel,  the  one  then  on  Eattlesnake 
Shoals,  Atlantic  Ocean,  off'  Charleston,  S.  C,  was  torn  from  her  moor- 
ings and  driven  ashore.  Her  tsrew  were  saved  and  it  is  hoped  that 
the  vessel  may  be  hauled  off  from  the  bea«h.  Contract  has  been 
made  with  a  wrecking  company  to  get  her  off  and  tow  her  to  Charles- 
ton, for  $5,500,  What  it  will  cost  to  repair  and  refit  her  has  not  yet 
been  ascertained. 

In  view  of  the  extra  expenses  to  be  incurred  in  repairing  damages 
done  to  the  old  light- vessels  by  the  unusual  storms,  and  of  the  estab- 
lishment of  four  new  and  improved  light- vessels  to  taker  the  places  of 
old  ones,  and  the  establishment  of  seven  new  light-vessels  upon  new 
light-stations,  the  Board  estimates  that  the  expenses  orf  light- vessels 
for  the  ensuing  fiscal  year  will  be  $300,000,  and  recommends  that  this 
amount  be  appropriated  therefor. 

EXPENSES  OF  BUOYAOB. 

On  March  3, 1803,  Congress  appropriated  $370,000  for  the  expenses 
of  the  4,469  buoys  of  all  kinds  then  in  place.  The  terrible  cyclones  of 
August,  which  did  so  much  damage  to  the  buoyage  of  the  Atlantic 
coast,  were  rivaled  by  hurricanes  of  October  which  ravaged  the  Gulf 
coast.  The  Board  hopes  to  get  through  the  fiscal  year  without  asking 
for  a  deficiency  appropriation;  but  if  it  does  it  will  be  at  the  expense 
of  its  reserve  stock  of  buoys  and  appurtenances.  It  will,  therefore, 
need  a  much  larger  appropriation  than  usual,  not  only  to  meet  the 
immediate  wants  of  commerce,  but  to  bring  up  its  stock  of  reserve 
buoys  to  its  normal  condition.  The  Board  has  been  forced  to  decline 
many  requests  for  placing  new  buoys  during  the  past  year,  not  because 
in  its  opinion  they  were  not  needed,  but  because  there  were  not  suffi- 
cient funds  at  its  disposal  to  increase  and  maintain  a  larger  number  of 
buoys  than  those  already  in  position.  It  is  therefore  recommended 
that  $450,000  be  appropriated  for  expenses  of  buoyage  for  the  year  to 
end  on  June  30, 1895. 

lilGHTINa  OF  EIVEES. 

The  great  good,  at  such  comparative  small  cost,  which  has  been 

done  to  the  steamboat  traffic  on  the  Western  rivers  has  perhaps  cre- 

p^'  ated  a  demand  that  certain  Eastern  rivers  should  be  lighted  in  the 
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same  inexpensive  way.  The  Board  has,  however,  been  anable  to  meet 
this  jast  demand  because  it  is  without  fands  with  which  to  extend  this 
method  of  lighting  rivers.  The  approx)riation  made  last  year  was 
barely  sufficient  to  maintain  the  lights  previously  established.  The 
Board  estimates  that  it  will  cost  $350,000  to  properly  light  the  rivers 
of  the  country  next  year. 

ELECTRIC  LIGHTS  FOR  LIGHT  SHIPS, 

Lost  year  the  new  light- vessel  i>laced  on  the  Cornfield  Point  station  in 
LoDglsland  Sound,  Connecticut,  was  fitted  with  aplant  which  hasenabled 
it  to  show  electric  flashing  lights.  Tlie  experiment  has  proved  to  be  a 
physical  success.  It  has,  however,  cost  more  to  maintain  this  vessel 
than  is  desirable.  Efforts  are  now  being  made  to  reorganize  and  sim- 
plify the  machinery  in  the  interests  of  economy.  Attention  is  invited 
to  the  rei)ort  of  Oapt.  W.  8.  Schley,  U.  S.  Navy,  inspector  of  the  Third 
Light-House  District,  ad  to  the  operations  of  the  electric  light  on  the 
Cornfield  Point  light- vessel.  It  will  be  found  in  an  appendix  to  this 
volume.^ 

REVOLVING  LIGHTS  FOB  LIGHT-SHIPS. 

The  method  by  which  revolving  lights  were  fitted  to  and  operated  on 
the  new  light-ship  placed  off  Sandy  Hook,  New  York  Bay,  and  on  its 
relief  light- ship,  No.  16,  was  described  in  the  Board's  last  annual 
report.  An  account  of  the  results  of  this  experiment  in  United  States 
waters  is  given  in  the  report  by  Capt.  W.  S.  Schley,  U.  S.  Navy, 
inspector  of  the  Third  Light- House  District,  which  can  be  found  in  an 
appendix  at  the  end  of  this  volume. 

TECHNICAL  BOOKS  FOR  THE   LIGHT-HOUSE  ESTABLISHMENT. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
two  annual  reports,  is  renewed : 

From  the  organization  of  the  Light-Honse  Establishment  nutil  quite  ]:eoent1y  it 
has  been  the  practice  of  the  Board  to  buy  such  tecbnical  and  prol'cHHioual  books  and 
periodicals  as  were  needed,  and  to  pay  for  them  from  the  proper  general  appropria- 
tions. This  course  was  taken  with  the  permission  of  the  Secretary  of  the  Treasury, 
given  in  many  casea  previously  in  writing,  and  with  the  approbutiou  of  the  account- 
ing officers  of  the  Department,  as  shown  by  their  approval  of  the  accounts  rendered 
therefor  by  the  purchasing  officer  of  the  Board.  These  purchases  are  now  disallowed 
by  the  accounting  officers. 

It  has  been  from  the  beginning  the  settled  and  authorized  policy  of  the  Board  to 
maintain  a  technical  library  to  aid  its  constructing  ofHcers  in  the  pcrforniance  of 
their  duties.  This  library  now  contains  more  than  3,000  volumes,  many  costly,  most 
of  them  rare,  and  some  of  them  unique,  at  least  in  this  country.  This  was  found  to 
be  the  cose  during  the  session  of  the  International  Marino  Conference,  when  books 
were  borrowed  from  this  library  for  its  use  on  the  plea  that  they  could  not  be  found 
elsewhere. 

Books  bought  to  enable  the  Board  to  build  a  certain  light-house  or  light-ship 
might  be  charged  against  the  appropriation  for  building  that  structure;  but  such 
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books,  while  bonght  to  meet  the  needs  of  the  Board  in  each  case,  are  kept  to  meet 
all  similar  cases  arising  afterwards.  Hence  they  should  be  paid  for  from  the  general 
rather  than  from  special  appropri<)tioiis.  Hooks  thus  obtained  are  placed  in  the 
Board's  library,  which  is  a  lending  librnr^*,  open  to  all  the  engineers  and  inspectors 
of  the  sixteen  light-house  districts.  By  this  method  a  book  bonght  for  one  district 
officer  is  open  to  the  use  of  all.  This  prevents  duplication  of  books  and  savee  mneh 
expense.  ^ 

The  Board,  in  order  to  keep  abreast  of  the  march  of  science  in  the  highly  scion- 
tifio  work  for  which  it  is  responsible,  has  grent  need  and  makes  large  use  of  its 
library. 

An  appropriation  of  $300  was  made  for  tbis  purpose  last  year,  and  it 
is  recommended  that  the  same  amount  be  appropriated  for  the  purpose 
for  use  during  the  coming  year. 

INSPECTING  LIGHTS. 

The  Light-House  Board  consists  of  nine  persons.  Each  member  is 
supposed  to  be  an  expert  in  some  branch  of  pharology,  and  for  that 
reason  he  is  detailed  to  this  duty.  His  value  to  the  service  increases 
as  he  comes  in  personal  contact  with  the  local  light  officers  while  in 
{performance  of  their  duty,  and  this  can  be  accomplished  only  b^  actual 
journeys  to  the  various  districts.  The  theory  is  that  light-house  inspect- 
ors and  engineers  inspect  the  light-houses,  lightships,  light-house  and 
buoy  depots,  and  their  appurtenances,  and  that  the  members  of  the 
Light- House  Board  inspect  the  work  of  the  ihspectors  and  engineers. 
In  x>roportion  as  this  theory  is  carried  into  effect  uniformity  and  pre- 
cision of  action  is  insured.  Proper  inspection  by  members  of  the 
Board  is,  however,  limited  by  the  fact  that  their  mileage,  or  traveling 
expenses,  can  be  paid  only  from  the  $3,000  appropriation  made  yearly 
for  inspecting  lights.  Small  as  this  appropriation  is,  it  is  burdened  by 
the  provision  that  from  it  must  be  paid  the  rewards  offered  for 
information  as  to  collisions  and  for  the  apprehension  of  those.who  have 
damaged  light-house  property.  It  is  therefore  recommended  that  this 
amount  be  increased  to  $5,000  for  the  coming  year,  or  that  the  Board 
be  authorized  to  pay  its  members'  mileage  or  traveling  expenses  from 
the  several  general  and  special  appropriations  to  which  the  travel  may 
pertain. 

TKLEPUONIO  COMMUNICATION  BETWEEN  LIGHT-SHIPS  AND  SHOIIS. 

There  was  referred  from  the  Committee  on  Interstate  and  Foreign 
Commerce  of  the  House  of  Representatives,  through  the  proper  chan- 
nels to  this  office  for  suggestion  as  to  the  propriety  of  its  passage, 
House  bill  No.  37,  wlm-h  appropriates  $150,000  to  provide  and  main- 
tain communication  by  telephone,  telegraph,  or  otherwise  with  light- 
ships, light  houses,  and  life  saving  stations  on  the  coast,  to  secure 
pn)inpt  infornuvtion  of  vessels  in  distress,  and  authorizing  experiments 
to  determine  the  most  effective  means  for  so  doing.  The  Board  replied, 
making  urgent  recommendation  that  the  bill  be  enacted. 


1893.  BEPORT   OF   THE  LIGHT-HOUSE   BOARD.  33 

It  ijB  proposed  by  the  Light-House  Board,  if  funds  are  provided  for 
t^e  purpose,  to  first  make  electric  connection  between  a  light-house  on  a 
telegraphic  shore  line  and  an  imx>ortant  light-ship,  which,  while  it  is 
near  the  shore,  is  at  a  point  where  it  is  passed  close-to  by  many  vessels. 
These  conditions  would  be  met  by  connecting  Mouomoy  Point  ligbt- 
house,  Mass.,  with  Pollock  Bip  lightship,  which  are  some  4  miles  apart. 
Having  done  this  the  Board  proposes  next  to  connect  two  such  stations 
much  fia,rther  apart  where  the  conditions  of  the  bottom,  cun-ent,  and. 
approaches  are  different.  This  could  be  done  by  laying  a  cable  between 
Sandy  Hook  light-ship  New  York,  and  the  Hook  Hesic^m,  on  Handy 
Hook«  which  are  some  8  miles  apart.  It  is  then  proposed  to  lay  a  cable 
between  a  light-ship  and  a  light-house  at  a  much  greater  distance  apart, 
and  on  another  part  of  the  coast  A  cable  run  between  Winter-Quarter 
Shoal  light-ship  and  Assateague  light-house,  Virginia,  some  11  miles 
distant,  would  accomplish  this.  Then  a  cable  might  be  run,  say  from 
Fiying-Pan  Shoal  light-ship  some  18  miles  to  Cape  Fear  light-house. 
North  Carolina.  This  might  be  followed  by  a  cable  run  from  Five- 
Fathom  Bank  light-ship  to  Cape  Henlopen  light-house,  Delaware,  some 
23  mile«  off.  And  this  could  be  followed  by  laying  a  cable  from  Sankaty 
Head  light-house,  on  the  island  of  Nantucket,  Massachusetts,  to  Nan- 
tucket New  South  Shoals  light-ship,  some  30  miles  south  and  straight 
out  into  the  Atlantic  Ocean.  This  light-ship  is  the  most  distant  from 
our  coast  of  any  in  the  service.  It  is  in  the  track  of  all  coasting  vessels 
going  outside  of  Nantucket  from  the  north  to  the  south  and  back,  and 
of  vessels  going  to  and  from  Europe.  It  is  an  exceedingly  important 
post  and  would  be  of  immense  value  to  commerce  if  communication 
eoold  be  had  between  that  light-ship  and  the  commercial  centers. 

The  Light- House  Board  for  several  years  has  promoted  experiments 
looking  to  obtaining  electric  conimunications  between  light-ships  and 
shore.  It  has  watched,  with  great  care,  the  experiments  made  by  other 
maritime  countries,  and  it  has  noted  the  difficulties  with  which  they 
have  contended. 

The  Board  is  now  under  the  impression  that  the  experiments  recently 
made  at  its  instance  have  developed  a  method  by  which  the  electric  dif- 
ficulties met  by  other  light-house  establishments  may  l>e  overcome.  And 
the  Board  believes- that,  if  furnished  with  proper  fnnds,  it  can  make 
and  maintain  electric  communication  between  its  lightships  and  the 
shore  stations.  But  as  this  is  new  work  the  Board  prefers  to  take  one 
step  at  a  time  and  utilize  the  experience  thus  gained  in  making  the 
next  step,  going  from  the  nearer  to  the  farther  by  degrees,  until  the 
mostdistant  and  important  light-ship  is  reached  and  the  most  difficult 
and  expensive  work  is  done. 

As  the  Board  has  not  been  supplied  with  funds  for  making  practical 
experiments  all  that  it  has  been  able  to  do  in  this  line  is  to  promote 
the  making  of  experiments  in  the  laboratory  at  the  dock  and,  in  one 
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instance,  in  connection  with  a  relief  light-ship  anchored  a  short  distance 
from  the  light-house  depot  where  she  belonged.  Even  this  strained  the 
resources  of  the  establishment^  and  they  had  to  be  supplemented  by 
private  means.  Still,  the  results  attained  were  such  that  the  Board  is 
now  prepared  to  test,  in  actual  practice,  the  plans  formed  after  success- 
ful laboratory  and  dock  experiments. 

The  views  of  the  Board  were  asked  last  year  as  to  the  passage  of  a 
.somewhat  similar  biU  appropriating  $50,000  for,  in  effect,  making  exper- 
iments for  this  purpose.  Favorable  reply  was "  made,  and,  in  conse- 
quence, the  amount  named  in  that  bill,  $50 ,000,  appears  in  the  Board's 
annual  estimates.  It  is  understood  that  the  amount  named  in  House 
bill  No.  37  is  not  only  for  experimentation,  but  for  actually  putting  the 
result  of  the  experiment  to  practical  test. 

The  amount,  $150,000,  named  in  the  House  bill  No.  37  is  none  too 
much  to  purchase  the  material  and  plant  and  to  pay  for  the  labor  and 
scientific  supervision  needed  to  do  the  work  proposed. 

aAS  BUOYS. 

The  following  recommendation  which  was  made  in  the  Board's  annual 
report  last  year  is  renewed : 

The  buoy  naed  \a  of  the  Pintsoh  pattern  and  patent.  It  is  forged  by  a  secret 
process  without  seam  and  holds  compressed  gas  without  perceptible  loss,  which  burns 
with  a  steady  flame  and  which  is  rarely  extinguished  from  any  cause,  making  a 
useful  light.  The  gas  buoy  is  sometimes  used  to  replace,  temporarily,  a  lighlHihip 
while  the  latter  is  under  repair.  It  is  sometimes  used  where  a  light-ship  can  not  be 
moored.  A  dangerous  wreck  in  an  important  channel  leading  into  New  York  had 
to  be  marked,  and  as  the  channel  was  too  narrow  to  admit  of  sv  light-ship  being 
placed  near  the  wreck  a  Pintsch  gas  buoy  was  used  there  satisfactorily,  to  the  great 
advantage  of  shipping,  for  a  considerable  length  of  time  and  until  the  wreck  Iiad 
disappeared.  The  Board  in  1S9I  placed  alighted  gas  buoy  in  the  fairway  of  vessels 
going  north  and  south  near  to  the  wrecks  of  the  steamer  Fizcaya  and  the  schooner 
Hargraves,  off  Bamegat  light,  on  the  New  Jersey  seacoast,  where  it  served  to  keep 
vessels  from  running  on  to  these  wrecks.  In  the  summer  of  1892  it  placed  a  gas  buoy 
in  Pollock  Rip  Slue,  Massachusetts,  off  the  wreck  of  the  yacht  Alva,  ^hich  was  also  in 
tlie  fairway  of  vessels  going  north  and  south.  A  gas  buoy  was  also  placed  so  as  to 
mark  a  wreck  in  Boston  Harbor,  and  the  buoy  was  kept  there  until  the  wreck  was 
broken  up  and  disappeared. 

By  the  act  approved  on  March  3,  1891,  $30,000  was  appropriated  for  gas  buoys, 
but  the  Board  was  limited  to  the  payment  of  not  exceeding  $2,000  each.  This  pro- 
vision precluded  the  purchase  of  many  of  the  larger  class.  The  buoy  which  the 
Board  has  used  so  successfully  for  the  past  six  or  seven  years  weighs  about  6,000 
pounds  and  costs  about  $2,000  on  the  other  side  of  the  Atlantic,  where  only  it  is 
made.  Tlie  duty  upon  it  is  about  45  per  cent  ad  valorem.  That  amount,  with  the 
freight,  would  make  each  buoy  of  the  size  most  wanted  cost  about  $3,000  delivered 
at  the  general  light- house  depot. 

As  the  Board  v^yls  not  able  to  get  the  buoys  most  needed  the  amount  was  expended 
in  the  purchfiae  of  a  small  class  of  buoys,  which  can  be  used  in  the  stiller  waters  of 
the  sounds  and  lakes.    Ten  more  gas  buoys  of  the  large  sizes  are  needed. 

The  Board  estirnatc^^s  that  they  will  cost  $30,000,  and  it  is  recom- 
moudod  tUatau  appropriation  of  this  ainoaut  bo  made  for  that  purpose. 
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NEW  LIGHT-SHIPS. 

Daring  the  fiscal  yea?  which  ended  on  June  30, 1892,  the  Board  built 
and  pliiced  in  i>ositiou,  as  was  detailed  in  tlie  annual  report  for  that 
year,  five  first-class  light- vessels,  eaf^h  with  steam  motive  power  and  each 
with  a  x>owerfnl  fog  signal.  During  the  last  fis<'al  year  the  Hoard  built 
and  has  recently  placed  in  position  seven  small,  inexpensive  l!Re  and 
river  light- ve^ssels  only  intended  for  temporary  service.  But  they  were 
the  best  that  could  be  built  with  the  funds  appropriated  for  the  puriK)se. 
It  is  hoped  that  they  may  be  made  to  last  until  other  an<l  more  substan- 
tial aids  to  navigation  are  provided  to  take  their  places.  The  light- vessel 
now  at  Bar  Point  Shoal,  mouth  of  Detroit  River,  Lake  Erie,  the  vessel 
at  the  foot  of  Lake  Huron,  the  vessel  near  Poe  Reef,  in  the  Straits  of 
Mackinac,  and  the  vessel  near  Eleven-Foot  Shoal,  in  CJreen  Bay,  Lake 
Michigan,  were  built  on  the  same  lines.  They  are  called  light-ships 
1^08.  59,  60,  61,  and  62.  Each  is  SO  feet  long,  21  feet  6  inches  beam, 
and  9  feet  5  inches  hold.  Each  lias  a  steam  fog  signiil  of  a  new 
and  improved  pattern,  by  which  it  is  claimed  that  steam  can  be  gotten 
up  and  the  signal  sounded  within  less  than  half  the  time  now  used  on 
any  other  light- vessel.  The  light- vessel  at  Bar  Point  Shoal  was  built 
from  an  appropriation  of  $25,000  made  therefor  by  the  act  ai)proved  on 
August  5,  1892;  the  other  three  were  built  from  the  appropriation  of 
<60,000  made  by  the  act  approved  August  30,  1890,  for  building  a  liglit- 
house  on  Eleven-Foot  Shoal,  but  which  the  Board  was  authorized  by 
act  of  August  5, 1892,  to  use  in  building  **  one  or  more  light-vessels.'^ 
The  Board  had  hoped  to  build  four  of  these  small,  cheap  vessels  from 
this  appropriation,  that  one  might  be  placed  on  Peshtigo  Shoal,  Green 
Bay,  Lake  Michigan,  but  it  was  found  when  the  bids  advertised  for 
were  opened  that  but  three  of  even  such  vessels  could  be  built  and 
outfitted  for  that  amount.  There  is,  however,  a  bill  now  pending  apx)ro- 
priating  $25,000  to  establish  a  light- vessel  on  Poe  Reef.  The  establish- 
ment of  this  light- vessel  was  authorized  by  the  act  approved  on  Feb- 
ruary 14, 1893,  If  the  appropriation  thus  called  for  is  made  at  an  early 
day  the  vessel  that  is  built  with  it  can  be  placed  at  Poe  Reef  and  the 
light-vessel  now  there  can  be  transferred  to  Peshtigo  Shoal,  where  it 
is  much  needed. 

The  light- vessel  now  at  BallardsReef  and  the  two  vessels  marking 
each  end  of  the  Limekiln  Crossing,  in  Detroit  Ri?^er,  were  built  and  out- 
fitted from  the  appropriation  of  $8,000  made  by  the  act  approved 
August  5,  1892,  for  Detroit  River  light- vessels.  They  are  mere  scows, 
being  nearly  as  wide  at  the  ends  as  they  are  amidsliips,  measuring  42 
feet  in  length,  L3  feet  7  inches  in  breadth,  and  3  feet  8  inches  deep. 
Each  has  a  trunk  cabin,  shows  its  light  from  a  tripod,  and  has  a  crew 
of  two  men.  They  replace  private  light- vessels  of  much  the  same  size, 
shape,  and  cost.    It  is  hoped  that  they  may  be  made  to  last  until  they 
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can  be  replaced  by  vessels  better  fitted  for  the  parxK)se  and  approach- 
iiig  more  nearly  to  the  standard  of  the  Light- House  Establishment. 

An  appropriation  of  $70,000  was  made  by  the  act  approved  on  August 
5,  1892,  for  building  a  light-vessel  to  be  placed  on  2^antucket  New 
8onth  Shoals,  a  position  some  30  miles  south  of  the  island  of  Nan- 
tnckeL  and  directly  out  into  the  Atlantic  Ocean.  This  is  by  far  the 
most  exposed,  difficult,  and  dangerous  place  that  is  occupied  by  any 
light-vessel  in  the  Light-House  Service.  The  vessel  now  there  is  one  of 
the  best  in  the  service,  but  she  met  with  so  narrow  an  escape  from  fonii- 
dering  at  her  moorings  during  the  heaviest  storm  of  last  winter  that  the 
Board  deemed  it  best  to  design  a  vessel  for  that  especial  position. 
This  was  done,  and  the  contract  to  build  the  vessel  from  the  new  plans 
was  given  to  the  lowest  bidder.  The  new  vessel  will  have  sufficient 
steam  jwwer  to  get  to  and  from  her  station  with  her  own  propeller. 
She  will  have  a  powerful  fog  signal,  and  she  will  be,  it  is  expected,  the 
best  light- vessel  ever  built  for  the  Light-House  Service.  She  is  to  be  on 
her  station  «arly  next  year.  Her  length  over  all  wUl  be  121  feet  10 
inches,  her  breadth  28  feet  6  inches,  and  her  depth  13  feet. 

THE  NEW  LI»HT-HOUSB  TENDER. 

The  new  steam  tender  MapJe^  built  for  use  in  the  Fifth  Light-House 
District,  and  described  in  the  Board's  last  annual  report,  which  was  to 
have  been  completed  under  contract  in  December  last,  was  not  fully 
completed  and  entirely  accepted  until  June.  The  contractor  incurred 
a  heavy  penalty  by  this  delay,  which  can  only  be  remitted,  under  the 
wording  of  the  contract,  by  act  of  Congress.  The  new  tender  was  put 
to  work  immediately  upon  her  acceptance. 

The  new  steam  tender  Columbine  which,  as  was  stated  in  the  last 
annual  rejwrt,  s&iled  from  New  York  City  for  the  Pacific  coast  on  Octo- 
ber 30,  1892,  arrived  at  San  Francisco  on  January  29,  1893.  This 
voyage  was  made  under  the  command  of  Lieut.  Commander  C.  H.  West, 
U.  S.  Navy,  in  very  good  time,  and  the  vessel  arrived  out  in  fairly  good 
condition.  After  receiving  needed  repairs  and  being  fitted  for  her 
especial  work  at  San  Francisco  she  was  taken  to  Portland,  Oregon,  - 
and  turned  over  to  the  inspector  of  the  Thirteenth  Light-House  District, 
under  whom  she  is  now  doing  very  good  work. 

ELECTBIC-LIGHTED  BUOYS, 

An  aecount  of  the  electric-buoy  plant  in  New  York  Bay,  and  also 
of  that  on  the  Chicago  and  World's  Fair  water  front,  is  given  by 
Lieut.  Commander  C.  H.  West,  TJ.  S.  Navy,  assistant  to  the  inspec- 
tor of  the  Third  Light  House  District,  in  an  appendix  to  this  volume. 

In  another  appendix  by  Commander  J.  J.  Brice,  U.  S.  Navy,  inspector 
of  the  Ninth  Light-House  District,  will  be  found  an  account  of  tlie 
action  of  electric  buoys  on  the  World's  Fair  water  front. 


1893.  EEPORT   OF   THE   LIGHT-HOUSE   BOARD.  37 

PERSONNEL. 

The  following  changes  Lave  taken  place  in  the  personnel  of  the  Idght- 
Ilouse  Board  since  the  date  of  the  last  annual  re]M)rt: 

Hon.  John  G.  Carlisle,  Secretary  of  tlie  Treasury,  succeeded  Hon. 
(•liarles  Foster,  Secretary  of  the  Treasury,  as  ex  officio  president  of  the 
Boanl,  March  4, 1893. 

On  November  30,  1892,  Commander  George  W.  Coflin,  U.  S.  Navy, 
wival  secretary,  was  relieved  by  Commander  Robley  D.  Evans,  U.  S. 
Navy. 

On  April  11, 1893,  Col.  Oswald  H.  Ernst,  Corps  of  Engineers,  IT.  S. 
Army,  was  relieved  by  Col.  John  M.  Wilson,  Cori)s  of  Engineers,  U.  8. 
Army. 

On  May  14, 1893,  Commodore  James  H.  Gillis,U.  S.  Navy,  was  retired, 
and  was  succeeded  by  Capt.  George  Dewey,  U.  8.  Navy,  May  15, 1893. 

On  June  3, 1893,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers, 
Ur  S.  Army,  was  relieved  at  his  own  request,  and  was  succeeded  by 
Maj.  Henry  M.  Adams,  Corps  of  Engineers,  U.  8.  Army. 

ESTIMATES   FOR  GKNBRAL  APPROPRIATIONS. 

Snpplies  of  light-houses $110,000 

Rfrpairs  of  light-houses « 750,  000 

Salaries  of  keepers  of  light-houses OSO.  {MY) 

Eicpenses  of  light-vessels .^ 300,000 

Kxpcnses  of  buoyage 450,000 

Expenses  of  fog.  signals '. 125,000 

Inspecting  lights 5,000 

Lighting  of  rivers '.'. 350,000 

Sarvey  of  light-house  sites 1, 000 

KSTIMATES  FOR  SPECIAL  APPROPRIATIONS. 

Absecou  buoy  depot,  New  Jersey,  completion,  etc 2, 000 

Alligator  River  light  and  fog  signal,  North  Carolina 20,  «H K) 

Ames  Ledge  light-station^  Kennebec  Ei ver,  Maine 75 

Ballards  Keef  light  and  fog-signal  station,  Michigan 100,  (XH) 

Baltimore  Hght  and  fog-signal  station,  Mary  laud 60,  (HX) 

Bayfield  light-station,  Lake  .Superior,  Wisconsin 5, 000 

Bay  State  Shoal  and  Oak  Point  Shoal,  Lake  Ontario,  New  York,  tempo- 
rary floating  lights 800 

Beaufort  Harbor  range  lights,  North  Carolina 10, 0(M) 

Big  Bay  Point  light  and  fog-signal  station ,  Michiga  n .' 25,  000 

Big  Oyster  Beds  light  and  fog-signal  station,  New  Jersey 2i},  000 

Big  Sable  fog  signal,  Lake  Superior,  Michigan 5, 5(X) 

Black  Ledge  light  and  fog  signal  station,  Connecticut 45,(X)0 

Black  River  or  Lorain  steam  fog  signal,  Lake  Erie,  Ob  io 4,  300 

Bodega  Head  light  and  fogsignal  station,  California 30, 000 

Boon  Island,  keeper's  dwelling,  Maine 3, 400 

Boston  Harbor  light-ship,  Massachusetts 70, 000 

Bridgeport  light-station,  Connecticut,  comx>leting  work  on  beacou 2^  500 

Butler  Flat  light  and  fog-signal  station.  Ma  ssachusetts 45, 000 
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Cape  Arago  light-station,  Oregon ^ (*) 

Cape  Elizabeth,  keeper's  dwelling,  Maine $3,300  . 

CJape  Fear  light-rttation,  North  Carolina 70,  000 

•Cape  Fear  River  range  lights,  NorfSh  Carolina 3, 105 

Cai)e  Flattery  fog  signal,  Washington  (new  site) 1",  000 

Cape  Lookout  Shoals  light-ship,  North  Carolina '.-  70,  000 

Cape  May  boathouse,  New  Jersey - * ^^ 

Cape  Mendocino  light-station,  California  (roadway) 500 

Carlton  Island  light-station.  Lake  Ontario,  New  York 8,  600 

Cheboygan  River  front  range  light,  Straits  of  Mackinac,  Michigan   (addi- 
tional land) 1,750 

Chequauiegon  Poini  light  and  fog  signal.  Lake  Superior,  Wisconsin,  moving 
and  rebuilding  La  Pointe  main  light  and  establishing  harbor  bell  and 

light 10,000 

Clark  Lod^e  light  and  fog-signal  station,  Maine : . .  30,  000 

(Cleveland  light-station,  Ohio  (new  site),  keeper's  dwelling  and  storehouse  25,  000 

Deadman  Island  light  and  fog  signal,  San  Pedro  Harbor,  California 5,  000 

Deer  Point  light-station,  Pensacola  Bay,  Florida 1,  000 

Depot  for  ninth  and  eleventh  light-house  districts,  Scammous  Harbor, 

Michigan 15,  000 

Depot  for  sixth  light-house  district,  .at  or  near  Charleston,  South  Carolina.  155, 000 

Detroit  light-house  depot,  Michigan,  paving  Mount  Elliot  avenue 2,  000 

Devils  Island,  Apostle  Group,  Lake  Superior,  Wisconsin,  permanent  tower.  22, 000 

Doboy  Sound  range  lights,  Georgia 1,  500 

Dog  River  Bar  light-station,  Alabama 20,  000 

Doller  Point  range  lights,  James  River,  Virginia 2, 500 

Doubling  Point  light  and  fog-signal  station,  Kennebec  River,  Maine 6,  300 

Eagle  Harbor  fog  signal,  Lake  Superior,  Michigan 5. 500 

Eagle  River  light-statfbn.  Lake  Superior,  Michigan,  moving  light  to  Sand 

Hills 20,000 

Egmont  Key,  Florida,  keeper's  d  welling 4, 000 

•                    Electric  communication  with  light-vessels ,  50,  000 

'                   Kscanaba  fog  signal,  Lake  Michigan,  Michigan 1, 100 

Fairport  fog  signal,  Lake*  Erie,  Ohio 4,  700 

Fort  Wadflworth  light  and  fog-signal  station,  New  York,  moving  from  Fort 

Tompkins 1.500 

Forty-Mile  Point  light  and  fog-sigual  station,  Lake  Huron,  Michigan 25. 000 

Galloo  Island  fog  signal,  Lake  Ontario,  New  ^  ork 5,  700 

Gas  buoys 30,000 

Gladstone  light-station.  Lake  Michigan,  Michigan 10,  000 

Grand  Marais  light-station,  Minnesota,  to  apply  unexpendeil  balance  of  ap- 
propriation to  purchase  of  site  for  and  construction  of  dwelling,  $8,409.17  (*) 

Grand  Marais  light  and  fog  signal.  Lake  Superior.  Michigan 15,  000 

Grassy  Island,  range  lights  above,  Detroit  Hi  v*^,  Michigan 1, 500 

Grassy  Island  north  range,  Detroit  River,  Michigan 5  500 

Grassy  Island  south  range,  Detroit  Ri  ver,  Michigan 7OO 

-'•               Grassy  Point  range,  Ohio,  moving  light* 2  000 

Grays  Harbor  light  and  fog-signal  station,  Washington,  conipleting 39.500 

Green  Island  light  station,  Maine _  j4,  jjqq 

:/                Grosse  Isle  range  light-station,  Detroit  River,  Micliigan,  keeper's  dwelling  5^000 

s                   Hat  (or  Pat«)  Point  light  and  fog  signal.  Lake  Superior.  Minnesota ?  15'(100 

Heron  Neck,  keeper's  dwelling,  Maine ^ 3*^00 

'                     Hillsboro  Inlet  light-station,  Florida 90*000 

[2                   Hog  Island  Shoal  light-ship,  lihode  Island '\'  '    79000 

w-,-K —  ■ 
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H^  Island  light-Btation,  Yirginia,  completion $95,000 

Inside  Passage  beacon  lights,  Georgia  and  Florida 4,000 

Kewaunee  fog  signal,  Lake  Michigan,  Wi sconsin 5,500 

Lazaretto  Point  light-house  depot,  M^^^yl^i^d)  keeper's  dwelling 2,500 

Libby  Islands,  keeper*s  dwelling,  Maine 6,200 

Little  Gnll  Island  light  and  fog-signal  station.  Lake  Michigan,  Michigan.  20,000 

Little  River  fog-signal  station,  Maine 10,500 

Lndington  Pierhead  light  and  fng-sigual  station,  Lake  Michigan, Michigan, 

keeper's  dwelling 1 4,5(X) 

Mantstiqne  light  and  fog-signal  station,  Lake  Michigan,  Michigan 32,000 

Manitowoc  fog  signal.  Lake  Michigan,  Michigan 5,500 

Marblehead,  Massachusetts,  new  tower 45,000 

Mary  Island  beacon  light,  Alaska 800 

Hatinicns  Rook,  keeper's  dwelling,  Maine 3, 200 

Maumee  Bay  range  light-station,  Ohio,  new  beacons  and  dwelling 15, 000 

Henasha  range  lights,  Wiefconsin 500 

Mendota  light-station,  reestablish  men  t,  Lake  Superior,  .Michigan 7, 500 

Mennentean  River  light- station,  Louisiana 7,000 

Mobile  shipf  channel  lights,  Alabama 60,000 

Mount  Cornelia  light-station,  Florida 125,000 

New  York  Slough  light  and  fog-signal  station,  California 10,  000 

North  Head,  Cape  Disappointment  light-station,  Washington 50. 000 

North  Manitou  light  and  fog-signal  station,  Lake  Michigan,  Michigan 20, 000 

Oil  bouses 15,000 

Old  Mackinac  Point  light-station,  Straits  of  Mackinac,  Michigan,  additional 

land 1,000 

Oswego  Breakwater  fog  signal,  Lake  Ontario,  New  York 4, 300 

Pere  Marquette  fog  signal,  Lake  Michigan,  Michigan 5, 500 

Perkins  Island  light-station,  Kennebec  River,  Maine 5, 700 

Peshtigo  Shoal  light  and  fog-signal  station,  Wisconsin 10, 000 

Plum  Beach  light  and  fog-signal  station,  Rhode  Island 60, 000 

Poe  Reef  light-ship.  Straits  of  Mackinac,  Michigan 25, 000 

Point  Arguello  light  and  fog-signal  station,  California 35, 000 

Point  Buchon  light  and  fog-signal  station,  California :^,  000 

Point  Hnepeme  light-station,  California,  additional  land 3, 000 

Point  Xo  Point  light-station,  Chesapeake  Bay,  Maryland 35, 000 

Point  Pinos  light-station,  California,  additional  land 2, 000 

Pork  Point  light  and  fog-signal  station.  North' Carolina 20, 000 

Portage  Lake  light-station.  Lake  Michigan,  Michigan,  keeper's  dwelling..  3, 500 

Portage  Lake  Ship  Canal  pierhead  fog  signal,  Lake  Superior,  Michigan 5, 5(X) 

Port  Clinton  light-station,  Lake  Erie,  Ohio,  reestablishing 1, 500 

Porte  des  Morts  range  lights  and  fog^signal  station.  Lake  Michigan,  Mich- 
igan  .-. 21,000 

Portsmouth  light-house  depot,  Virginia,  repairs  to  buildings  and  extend- 
ing wharf 40,000 

PTMqu'ile  Pierhead  fog  signal,  Erie  Harbor,  Lake  Erie.  Pennsylvania 4,  :i00 

Ponta  Gorda  light  and  fog-signal  station,  California 40, 000 

Quarry  Point  fog-signal  station,  San  Francisco  Bay,  California 6, 000 

Rappahannock  River,  Va.,  additional  lights 3, 300 

BoQud  Island,  North  Passage,  Mission  Point,  MackinSc  Island,  Lake  Huron, 

Michigan 15,000 

Salem  Creek  light-station,  New  Jersey 800 

Sandusky  Bay  range  light-station,  Ohio,  moving  and  rebuilding  keeper's 

dwelling 25,000 

St  Joseph  Pierhead  fog  signal,  Lake  M ichigan,  Michigan 5, 000 
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Point  light-Btstioa,  Florida $26,«» 

Island  tight  uid  fog.BJgnal  Bt&tioD,  Gieea  B»y,  Micbi|;an 15,000 

Points  light-Htation,  Micliig&n — cODipletiofc  etructureu —  5,000 

Pointe  fog-aignal  atation.  Lake  Michigan,  Michigan 2,200 

Pierhead  Tog  Higna],  Winconsin 5,500 

larbor  ligbt-sUtion,  Connetticnt 10,000 

Island  light-Btotion,  L«ke  Erie,  Ohio 8,600 

on  range  lights,  Boston  Harbor,  Hassachunetta 1,000 

Inland  fog  signal,  Lake  Michigan,  Michigan. ..'. 5,500 

raDke«  light-station,  Wisconsin 7,500 

sland  range  lights,  Boston  Harbor,  Massachusetts , 9,350 

□t  Ledge  Ught  and  fog-signaJ  atation,  Portland  Harbor,  Maine. . .  45,000 

lint  ligh testation,  Kennebec  Biver,  Maine 4,650 

nd  light-honse  depot.  New  York,  sea  wall,  etc 75,000 

e  light  and  fog-eignal  station,  Hassachnsetts , 42,000 

!.itKrty  ligbt-«tation.  New  Tork  Harbor,  New  York,  Mmpleting 

50,000 

lay  Canal  light-statloD,  Lake  Michigan,  Wisconsin 20,000 

ierhead  fog  signal,  Wisconsin 5,600 

it  Bar  light  and  fog<signal  station,  Maryland -  50,000 

the  third  light-honse  district K,0Q0 

aint  fog  signal,  Lake  Ontario,  New  York 4,300 

Island  light  and  fog  signal,  Penobscot  Bay,  Maine 19,000 

>ef  lightship,  Straits  of  t'nca,  Waahiugton 80,000 

irer  Ught'Station,  Oregon,  completion 2,371 

(^-signal  Htation,  Bbode  Island. 5,000 

I  Biver  light  and  fog-Bignal  station,  Oregon 6,000 

jKiTer  post  lights,  Oregon 5,000 

rbor  light-station.  Lake  Ontario,  New  York 3,500 

nt  light-station.  North  Carolina 5,000 

ay  lights,  Oregon 300 
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FIRST  DISTRICT. 

The  first  district  extends  from  the  head  of  navip^ation  in  the  St. 
Croix  River,  Maine,  the  eastern  l)Oundary  of  the  Unitwl  States,  to  and 
inclading  Hampton  Harbor,  New  Hampshire,  and  inchides  all  the  aids 
to  navigation  on  the  coasts  and  in  the  navigable  bays,  rivers,  and  inlets 
of  Maine  and  New  Hampshire. 

Inspector. — Commander  Frank  Wildes,  U.  S.  Navy,  to  September  15, 
1892;  Commander  Merrill  Miller,  U.  S.  Navy,  to  April  1,  1893;  Com- 
mander  George  E.  Wingate,  U.  8.  Navy,  from  April  1, 1893. 

Engineer. — Maj.  William  R.  Livermore,  Coii)s  of  Engineers,  U.  S. 
Army. 

In  this  district  there  are— 

Light-houses  and  beacon  lights 63 

Day  or  nnlighted  beacons 1()3 

Fog  signals  operated  by  steam  or  hot-air  engines 13 

.  Fog  signals  operated  by  Clockwork 17 

Whistling  bnoy 8  in  position II 

Bell  buoys  in  position ^ 16 

Other  bnoya  in  position 619 

Steamer  Xs2ao,  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Myrtle  for  construction  and  repair  in  the  first  and  second  districts 1 

The  number  preceding  the  name  of  a  light-station  is  that  by  which 
it  is  designated  in  the  list  of  lights  and  fog  signals  on  the  Atlantic  and 
Gulf  coasts  of  the  United  States,  corrected  to  January  1,  1893,  or  in 
the  list  of  lights  and  fog  signals  on  the  Pacific  coast  of  the  United 
States,  corrected  to  January  1,  1893,  or  in  the*list  of  lights  and  fog 
signals  of  the  United  States  on  the  Northern  lakes  and  rivers,  corre<^ted 
to  the  opening  of  navigation,  1893. 

LIGHT-HOUSES. 

L  WhitloeJcs  Milly  at  edge  of  south  hank  of  St.  Croix  Rher,  Maine. — 
A  red  lantern  light  was  displayed  from  a  tree  from  July  15,  1802. 

— .  Clark  LedgCj  St.  Croix  River,  near  Uastport,  Maine. — The  following 
recommendation,  made  in  the  Board's  last  four  annual  reports,  is 
renewed: 

Vessels  navigating  the  St.  Croix  Bivor  need  a  light  to  guide  them  to  its  entrance 
between  the  whirlpools  off  Deer  Point  and  Dog  Island,  near  East  port.  Clark  Ledge, 
near  the  shore  in  Eastport  Harbor,  almost  covered  at  high  water,  is  very  danj^er- 
oos  to  navigation,  and  has  caused  the  loss  of  several  vessels.    A  light  here  would 
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serve  the  twofold  purpose  of  guiding  yeasels  to  the  entrance  of  the  river  and  clear 
of  this  dangerous  ledge.  For  this  purpose  an  appropriation  of  $30,000  is  needed. 
The  legislature  of  Maine,  which  convenes  hiennially  and  will  not  again  assemble 
until  the  winter  of  1890-'91,  has  conveyed  title  to  the  ledge  and  Jurisdiction  over  it 
to  the  United  States,  so  that  the  light-house  may  h^  erecte<i  whenever  an  appropria- 
tion therefor  is  made  hy  Congress. 

It  is  recommended  that  an  appropriation  of  $30,000  be  made  therefor. 

5.  Little  River,  mouth  of  Uttle  River,  Cutler  Harbor,  Maine.— The 
following  recommendation,  which  was  made  in  the  Board's  last  four 
annual  reports,  is  renewed: 

Cutler  Harhor  is  a  station  of  the  Eastport,  St.  John,  and  Bay  of  Fnndy  pilots.  It 
is  rapidly  growing  as  a  summer  resort.  Vessels  making  the  Bay  of  Fundy  first  make 
Libby  Islands,  and  then  try  to  make  Little  River  light.  Steamers  of  the  International 
Line  wish  to  make  this  a  harhor  and  stopping  place.  They  carry  much  freight  and 
many  passengers.  It  is  the  only  near  harbor  of  refuge,  and  is  used  as  such  by  ves- 
sels when  they  can  get  in;  but  this  is  impossible  in  a  fog,  without  the  aid  of  a  fog 
signal.  The  Spanish  steamer,  Eduardo  struck  at  low  tide  on  July  21,  1^9,  on  Old 
Man  Island,  2  miles  south  of  Cutler  Harbor,  at  midnight  and  during  a  dense  fog. 
She  filled  with  water  and  proved  a  total  loss.  The  crew,  numbering  40  men  in  all, 
were  saved.  She  registered  2,308  tons  and  cost  $285,000.  The  inspector  of  the  first 
light-house  district  made  a  report  relating  to  this  wreck,  from  which  the  following 
extracts  arc  taken : 

"The  steamer  Eduardo  arrived  near  Libby  Islands  light  and  fog-signal  station  on 
the  morning  of  July  20,  and  remained  in  that  vicinity  until  near  midnight,  occa- 
sionally standing  out  seaward  and  then  retaming,  apparently  keeping  between  the  . 
two  sisnals  of  Libby  Islands  and  Seal  Island. 

**The  weather  was  calm, with  a  rough  sea  and  dense  fog.     About  9  p.  m.  it  scaled 
up  so  that  Libby  Islands  and  Moose  Peak  lights  were  visible,  and  soon  after  the  vea 
sel  was  headed  east  by  north  at  slow  speed,  with  frequent  casts  of  the  lead. 

''At  about  midnight,  fog  being  very  thick,  the  vessel  strnck  on  Old  Man,  having 
heard  neither  tbe  automatic  fog  bell  of  Little  River  light-station,  2f  miles  distant  to 
the  eastward,  nor  the  whistling  buoy  off  same  place,  3^  miles  distant,  bearing  about    - 
E.  i  N." 

From  an  inspection  of  the  chart  it  will  be  seen  that  Little  River  and  Harbor  opens 
to  the  southeast  and  that  the  high  land  of  Little  River  Head  covers  the  light-station 
until  it  is  brought  to  beai;  about  north.  A  steam  fog  signal  at  the  light-sUtion 
might  or  might  not  be  heard  near  the  Old  Man;  it  would  not  be  hoard  certainly  at 
its  full  strength;  but  located  on  Little  River  Head  it  would  be  exposed  in  all  direc- 
tions seaward  and  would  in  this  case,  without  any  doubt,  have  been  the  greatest 
possible  assistance  in  guiding  the  Eduardo  to  that  point;  the  whistling  buoy  could 
then  have  been  ])icked  up  and  a  fresh  departure  taken,  or  the  vessel  could  have 
entered  the  harbor  of  Cutler. 

The  foll(»wing  is  an  extract  from  the  report  of  her  master  of  the  wreck  of  the 
Eduardo: 

*♦  If  at  the  western  point  of  Little  River  there  had  been  a  fog  whistle  or  trumpet, 
I  ansure  you  this  accident  would  not  have  occurred;  so  that,  in  mv  opinion,  it  is 
absolutely  necessary  there  should  be  at  that  point  some  fog  signal  operated  by 
steam  during  foggy  weather." 

The  Board  is  also  of  opinion  that  this  wreck  would  not  have  occurred  had  the  io$ 
signal  now  recommended  for  Little  River  light-station  then  been  in  operation.  It i* 
estnnated  that  the  establishment  of  such  a  signal  would  cost  $10,500,  and  the  appro- 
priation  of  that  amount  is  therefore  recommended 
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7.  Zibhy Islands, entrance  to  Machias Bay,  Afaine. — A  ipseivoir  1 7  feet 
2  incties  by  19  feet  in  plan  by  6  feet  7  inches  deep,  wan  built  nuder  tlie 
rain  sbed,  which,  with  the  other  reservoirs  nt  the  station,  nisikes  a  stor- 
age capacity  of  50,000  galloDs  of  rain  ^ater  for  fog  signal  use.  The 
characteristic  of  the  fog  signal  was  <;haii^ed  from  a  blast  of  fonr  sec- 
onds' daiation  and  an  interval  of  twciity-six  secui>ds,  to  a  blast  of  four 
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Kecoiids,  interval  four  seconds^  blast  four  seconds,  interval  eighteen 
seconds,  to  enable  mariners  to  distinguish  n^ore  readily  between  it  and 
the  fog  signal  on  Maebias  Seal  Island,  which  has  a  characteristic  of 
live  seconds'  blast  and  twenty-five  seconds'  interval.  A  brick  oil  house 
9  feet  4  inches  by  11  feet  in  plan  was  built.  Since  the  recouinien- 
dation  of  last  year  for  an  appropriation  for  a  single  dwelling  for  an 
assistant  keeper,  it  ha«  become  necessary  to  provide  quarters  for 
another  assistant,  making  two  sets  of  quai'ters  urgently  needed,  as 
there  is  now  but  one  set  for  three  keepers.  It  is  therefore  recommended 
that  a  doable  dwelling  be  built,  at  an  estimated  cost  of  $6,200,  instead 
of  the  single  dwelling  heretofore  recommended. 

8.  Moose  Peak,  Mistake  Island,  entrance  to  Bay  of  Fundy,  Maine. — A 
brick  cistern  for  domestic  water  supply  was  built  in  the  cellar  of  the 
assistant  keeper's  house. 

14,  Winter  Harbor,  Mark  Island,  Maine. — The  boathouse  was  remod- 
eled and  enlarged  and  minor  repairs  were  made  to  the  dwelling. 

15.  Mount  Desert,  Mount  Desert  Rock,  Athmtic  Oceaw,  off  the  coast  of 
Maine. — At  this  isolated  station  very  little  work  in  the  way  of  repairs 
was  done  for  a  number  of  years,  and  the  station,  at  the  commencement 
of  operations  in  August,  1892,  w^as  in  great  need  of  a  thorough  over- 
hauling. The  old  stone  dwelling  which  was  built  in  1846,  and  deteria- 
rated  beyond  repairs,  was  replaced  by  a  substantial  frame  double  dwell- 
ing, making  a  comfortable  set  of  quarters  for  two  keepers.  The  exterior 
walls,  floors,  ceilings,  etc.,  of  the  tower  were  extensively  rei)aired,  and 
the  tower  put  in  first-class  condition.  A  covered  way,  about  30  feet 
long,  was  built  from  near  the  dwellings  to  the  light  tower,,a  storm  porch 
was  built  at  the  entrance  of  the  keeper's  dwelling,  the  underpinning 
was  partially  relaid,  and  repairs  were  made  to  the  plastering  and  floors. 
Walks  250  feet  in  length  were  laid  from  the  dwellings  to  the  outbuild- 

•  ings  and  the  boat  slip  was  extended  20  feet  seaward.  A  cellar  was 
dug,  a  cistern  of  about  800  gallons'  capacity,  and  several  outhouses  were 
built. 

19.  Great  Duck  Island,  southern  extremity  of  Great  Duck  Isl^nd^ 
Maine. — The 'boundary  fence  on  both  sides  of  the  reservation  was 
extended  to  the  sea  and  the  boat  slip  was  extended  30  feet. 

— .  Green  Island,  entrance  to  Burnt  Coat  Harbor,  Maine. — ^The  follow- 
ing recommendation,  made  in  the  Boaixi's  estimates  and  reports  for  the 
^  last  eight  years,  is  rg^eated: 

Burnt  Coat  Harbor  is  an  excellent,  capacious  harbor  of  refuge.  The  range  lights 
which  guided  to  the  entrance  were  unsatisfactory,  and  a  vessel  was  wrecked  last 
year  while  trying  to  make  the  harbor  by  their  aid.  One  of  them  was  accordingly 
discontinued,  and  it  is  proposed  to  erect  in  its  stead  a  light-house  on  Green  Island, 
about  a  mile  to  the  southward  of  the  cntran<;e.  It  is  recommended  that  an  appro- 
priation of  $12,000  be  made  therefor. 

29,  Heron  Neck,  on  Green  Island,  East  Penobscot  Bay,  Maine. — ^The  fol- 
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lowiDg  recommendation,  made  in  the  Board's  last  two  annual  reports, 
is  renewed: 

The  keeper's  dwelling^  built  when  the  ntation  waa  established  in  1H^>3,  whs 
deaigoed  to  be  an  excellent  one,  having  8>inch  brick  walls  iSeparate<l  by  a  2-iu(-h  nir 
space  from  a  4-inch  brick  lining,  and*having  interior  4-inch  brick  partitions.  It  is, 
however,  understood  to  have  been  built  by  contract,  and  so  little  mortar  was  nsc^d 
that  many  of  the  joints  do  not  appear  tohave  been  filled.  In  driving  rain  storms  they 
receive  large  quantities  of  water,  which  keep  the  walls  very  damp  an<l  almost 
incessantly  exude  moistnre  into  the  dwelling.  The  dampness  of  the  dwelling  is 
further  inorejksed  by  the  character  of  the  site,  which  is  underlaid  bya  sloping  ledge, 
over  which  the  water  flows,  saturating  the  soil  surrounding  the  dwelling  and  kpe[»- 
ing  its  cellar  wet.  From  these  causes  the  dwelling  is  unhealthy,  and  it  is  unsuitable 
for  occapaiicy  in  so  severe  a  climate.  It  is  claimed  that  on  this  account  five  deaths 
have  occurred  in  it  since  its  erection  in  1853.  It  would  cosi  to  remedy  these  raitieul 
defects  in  the  walls  and  of  the  site  almost,  if  not  quite,  as  much  as  it  would  to 
erect  anew  building  on  a  proper  site.  A  new  building  on  a  better  site,  it  is  esti- 
mated, would  cost  $3,300,  ^nd  it  is  recommended  that  an  appropriation  of  this 

amount  be  made  for  that  purpose. 

< 

30^  31.  Matinwus  RoclCj  on  Matinicus  Rock,  Atlantic  Ocean j  off  the 
const  of  Maine. — The  workroom  at  the  south  tower  and  the  tramway 
from  the  boathouse  to  the  signal  house  were  rebuilt.  Various  repairs 
were  made.  The  following  recommendation,  which  was  made  in  the 
Board's  last  two  annual  rej)ort'S,  is  renewed : 

For  more  than  twenty  years,  and  until  recently,  the  first  assistant  keeper  was  the 
son  of  the  principal  keeper,  and  the  two  lived  together  in  one  dwelling.  The  resig- 
natiou  of  the  principal  keeper  has  broken  up  this  arrangement.  At  this  important 
station,  which  has  two  secoAd-order  lights  and  a  steam  fog  signal,  a  keeper  and 
three  assistant  keepers  are  employed.  These  are  the  only  people  living  on  this 
rock.  Two  of  the  assistant  keepers,  with  their  families,  live  in  one  double  dwelling, 
and  the  principal  keeper  lives  in  a  separate  single  dwelling.  These  three  sets  of 
quarters  are  adapted  only  to  the  accommodation  of  three  families,  and  a  fourth  set 
of  quarters  is  therefore  urgently  necessary  for  the  third  assistant.  It  is  estimated 
that  a  proper  dwelling  can  be  built  for  $3,200,  and  recommendation  is  made  that  this 
amount  be  appropriated  for  that  purpose. 

This  bare,  rocky  islet  is  about  half  a  mile  long  and  of  irregular  width,  nowhere 
exceeiling  an  eighth  of  a  mile,  and  the  highest  part  is  not  more  than  50  feet  above 
the  sea  level.  There  is  a  little  cove  where  material  can  be  hauled  up  in  ])leaHant 
weather,  but  it  has  no  harbor.  The  light-house  keeper  effects  a  landing  by  steering 
his  lioat  through  the  breakers  on  the  top  of  a  wave^  so  that  it  will  land  on  the  boat- 
ways,  where  his  assistants  stand  ready  to  receive  him  aud  draw  his  boat  so  far  up  on 
the  ways  that  a  receding  wave  can  not  carry  it  back  to  the  sea.  There  is  neither 
tree  nor  shrub  and  hardly  a  blade  of  grass  on  the  rock.  The  surface  is  rough  aud 
irregular,  and  resembles  in  a  large  way  a  confused  pile  of  loose  stone.  Portions  of 
the  rock  are  frequently  swept  by  the  waves,  which  move  the  huge  bowlders  into  now 
positions.  During  the  st^rm  of  January  19,  1856,  the  sea  made  a  complete  breach 
over  the  rock,  washing  away  every  movable  thing.  The  old  dwelling  was  so  thor- 
oughly demolished  that  not  one  stone  was  left  upon  another.  The  then  new  dwell- 
ing, though  situated  in  the  most  protected  spot,  was  fiooded,  and  heavy  wooden 
shutters  had  to  be  closed  to  prevent  the  violence  of  the  spray  from  breaking  them 
Id.  The  rock  is  about  20  miles  from  the  mainland,  as  the  crow  tiles.  Rockland,  25 
miles  distant,  is  the  nearest  harbor,  unless  the  coves  of  Matinicus  Island,  4  miles 
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froi^  the  rock,  be  considered  as  harbors.  They  can  be  entered  only  with  <5ertain 
winds  by  vessels  of  very  light  draft.  The  isolation  of  this  station  and  the  difficulty 
o  t'  landing  material  here  of  coarse  enhance  the  cost  of  erecting  the  proposed  stmctare, 
in  which  strength  rather  than  the  graces  of  architectare  are  most  considered. 

— .  TwO'Bushlsl^indygoutheast  pointy  entrance  to  West  Penobscot  Bay^ 
Hcacoast  of  Maine. — The  establishment  of  a  light-station  here,  at  a  cost 
not  exceeding  $19,000,  was  authorized  by  the  act  approved  February 
ir»,  1893,  but  no  api^ropriation  therefor  ha«  yet  been  made.  The  Board 
aprain  recommends  that  the  amount  named  be  appropriated. 

34,  RocMand  Breakwater^  north  side  of  the  entrance  to  Rockland 
Harbor  J  Maine. — ^The  light  was  moved  to  the  end  of  the  breakwater 
extension,  a  new  beacon  post  was  erected  in  place  of  the  old  one,  and 
two  fixed  red  lantefns,  one  above  the  other,  6  feet  apart,  were  substi- 
tuted for  the  fijsed  white  lantern. 

« 

10.  Fort  Point,  mouth  of  the  Penobscot  River ,  Maine. — ^The  fuel  house 
was  rebuilt  and  the  barn  was  repaired. 

49.  Cuelcolds  Island  fog-signal  station,  off  Southport  Island,  coaM  of 
Maine. — An  appropriation  of  $26,000  was  made  by  the  act  approved 
]\liirch  3, 1891,  for  establishing  this  fog  signal.  The  sit«  of  the  struc- 
ture is  at  the  top  of  a  barren  rock  about  16  feet  above  high  wat-er,  • 
and  is  washed  by  the  sea  in  heavy  storms.  The  structure  consists  of 
a  semicireular  granite  pier  36  feet  in  diameter  and  12  feet  high,  hollow 
in  the  center  for  fresh-water  cisterns  and  storeroom.  It  is  surmounted 
by  a  brick  fog-signal  house  of  a  similar  form,  but  of  smaller  diameter. 
A  substantial  double  dwelling  having  a  heavy,  hard  pine  frame,  well 
bolted  to  the  ledge,  is  in  the  rear  of  the  pier.  A  bulkhead  of  hard 
pine,  60  feet  long,  protects  the  dwelling  and  outbuildings.  The  boat- 
house  and  boat  slip  are  on  the  west  side  of  the  rock,  protected  from 
the  sea. 

There  were  used  in  the  construction  of  the  station  105  yards  of  granite 
masonry,  4J0  casks  cement,  60,000  bricks,  100  tons  sand,  200  tons  of 
broken  stone  and  pebbles,  70,000  feet  of  lumber,  inclusive  of  the  false 
work,  3,400  pounds  wrought-iron  work,  5,900  pounds  columns  and 
railings,  4,000  pounds  of  beams,  about  650  tons  in  all. 

The  material  was  bought  under  contract,  and  the  greater  part  was 
earned  to  the  station  by  the  tender  Myrtle  in  connection  with  other 
work  m  the  vicinity.  The  work  was  done  by  hired  labor,  with  the 
plant  belonging  to  tlie  Light-House  Establishment  and  kept  in  this 
district.  Work  w,is  commenced  at  the  site  AprU  22,  1892,  and  was 
inushec  November  16, 1892.  The  cost  of  the  structures  and  machinery 
complete  m  place  was  $24,750. 

sf^^J!!''^''  ^^'T.''  ""'^''''''^  ^"'''*'  ^^^^'•''^  ^^^^'^  Ames  Ledge  light 
;  /^''Il^t'/"'''''  Maine.-Th^  following  recommendation  made 
in  the  Hoanrs  last  annual  report  is  renewed: 

I  ijr  uiHiy.     ine  stcwuoM  Aonnefttc,  1,«3  tons,  «nd  Sagadtthoo,  1,413 
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tons,  made  ninety -six  ronnd  trips  eiich  from  Gardiner  to  Boston.  Other  pn8Nen^er 
steamers  ply  on  the  river  from  Bath  to  Angusta,  Boothbay,  and  Popham  Beach,  and 
intermediate  places.  The  nnmber  of  passengers  carried  was  232,150.  Seventeen 
tags  were  engaged  on  the  river  in  towing.  Thirty-nine  vesselfl  of  32,0<3I^  groHs  tons 
were  bailt  on  the  river,  valued  at  $50  per  gross  ton,  or,  say,  $1,003,150.  The  ve«Mels 
amving  will  average  450  tons.  Some  24  feet  draft  can  be  carritMl  to  Th  wiugs  Point, 
Smiles  above  Bath,  16  feet  draft  from  Thwings  Point  to  Gardiner,  and  8  feet  from 
Gardiner  to  Angnsta.  The  Kennebec  River  is  kept  open  by  the  towboats  during  the 
irinter  £rom  Bath  to  the  sea.  Above  Bath  the  buoys  are  taken  up  about  November 
20,  and  the  river  is  likely  to  freeze  at  any  time  i^ftcr  this  date.  The  ice  UHually 
goes  out  early  in  April.  The  river  not  only  has  the  sea  fogH,  which  ext«'nd  to  Hath, 
but  its  own  river  fog  or  mist,  which  is  dense  and  at  times  low  down.  On  dark 
nights  it  is  sometimes  impossible  to  tell  where  the  water  ends  and  the  Khore  begins. 
The  Light-Honse  Establishment  maintains  no  lights  or  fog  sigiials  in  tiie  Kninebec, 
bat  the  Kennebec  Steamboat  Company  and  the  towboat  companies  have  united  for 
many  years  in  maintaining  lanterns  hung  on  the  buoys  at  turning  points  or  other 
difficalt  places.  The  above 'facts  eetablish,  in  the  Board's  opinion,  the  neecHsity  for 
and  advisability  of  increasing  the  aids  to  navigation  in  the  Kennebec  River,  and  it 
recommends  the  establishment  of  the  following-named  lights: 

On  the  southwest  point  of  Perkins  Island  a  fixed  red  lens  lantern  light,  with  a 
white  sector  to  the  northward  and  a  fog  bell  struck  by  machinery,  at  an  estiufatod 
cost  of  $5,700. 

At  Squirrel  Point  a  fixed  red  light  from  a  lens  lantern,  with  a  white  sector  to  the 
Boathward,  at  an  estimated  cost  of  $4^650. 

At  Doubling  Point  a  red  lens-lantern  light,  showing  up  and  down  the  river,  with 
a  fog  bell,  and  one-half  mile  east  from  the  point  white  range  lights,  not  less  than 
50O  feet  apart,  to  mark  the  channel  from  Ram  Island  to  Fiddlers  Reach,  at  an 
estimated  cost  of  $6,300. 

At  Ames  Ledge,  just  above  Thwings  Point,  a  red  lens  lantern,  mounted  on  the 
wooden  spiifdle,  which  is  maintained  there  during  the  navigable  season,  at  an 
estimated  oo«t  of  $75. 

It  is  estimated  that  these  four  light-stations  can  be  established  for  not  exceeding 
$16,725,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

54y  55,  Cape  Elizabeth^  Maine, — ^The  following  recommendatiou,  made 
in  the  Board's  last  two  annual  reports,  is  renewed : 

Until  the  resignation  of  the  principal  keeper,  about  two  years  ago,  his  wife  was 
an  assistant  keeper,  so  that  there  were  but  three  families  to  be  accommodated  in 
the  three  single  dwellings  at  the  station.  This  arrangeineut  is  changed,  and  there 
are  now  foar  separate  families  at  the  station,  and  two  families  are  crowded  into  a 
dwelling  adapted  in  size  and  arrangement  to  only  one  family.  The  two  towers  are 
more  than  9(X)  feet  apart;  two  of  the  dwellings  are  near  the  northeast  and  one  near 
thesonthwcst  tower.  A  fonrth  dwelling  is  very  urgently  needed  near  the  latter  to 
projMjrlj-  and  conveniently  house  in  the  severe  winter  weather  of  that  climate  the 
lecoud  of  the  two  assistants  who  attends  the  light  in  it.  Besides  a  first  and  a  second 
order  light,  the  station  has  a  first-class. fog  signal,  and  an  additional  dwelling  is  im- 
peratively needed  in  the  best  interests  of  the  service.  It  is  estimated  that  one  can 
be  built  for  $3,300,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

— ,  SpHng  Point  Ledge,  Portland  Harbor,  Maine, — The  following  rec- 
ommendation, made  in  the  Board's  last  two  annual  reports,  is  renewed: 

A  bell  should  be  placed  on  Spring  Point  Ledge,  Portland  Harbor,  at  a  point  where 
it  would  mark  that  dangerous  ledge,  which  lies  in  bold  water  at  the  edge  of  the 
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channel.  It  wonld  also  mark  a  taming  point,  and  wonld  be  of  great  service  to  ves- 
sels making  their  way  into  Portland  Harbor  in  thick  weather,  going  either  to  the 
"wharves,  to  an  anchorage  in  Diamond  Island  Roads,  or  to  the  westward  of  Fort 
Gorges.  At  present  they  have  to  grope  their  waj'  unaided  after  leaving  the  boll 
buoy  off  Gushing  Island  Point.  When  the  sea  is  excei)tionaUy  calm  this  buoy  does 
not  ring,  and  there  is  no  guide  for  vessels  from  the  time  they  pass  the  trumpet  at 
Portland  Head.  With  a  bell  on  Spring  Point  Ledge,  vessels  could  always  chango 
their  course  there  in  thick  weather,  without  depending,  as  they  now  do>  on  their 
time  from  the  bell  buoy  or  from  Portland  Head,  2  miles  distant.  The  difficulty  is 
increased  by  the  liability  of  the  reckoning  being  lost  in  meeting  other  vessels  whicli 
throng  the  harbor,  and  some  of  which  even  anchor  in  the  channel  in  the  miduummer 
season,  when  the  fogs  are  most  dense  and  frequent. 

The  peril  to  vessels  in  thick  weather  is  also  somewhat  indreased  by  the  tendency 
of  a  current,  issuing  at  some  states  of  the  tide  between  Gushing  (Bangs)  Island  and 
Fort  Scammel,  to  set  vessels  toward  the  Spring  Point  side  of  thexshannel,  and  of  the 
ebb  current  to  set  them  in  a  southerly  direction  on  to  Spring  Point  Ledge. 

Seven  steamship  companies  own  steamers  which  enter  Portland  Harbor.  They 
embrace  the  regular  coastwise  lines,  one  foreign  line,  and  the  steamers  plying  be- 
tween Portland  and  places  in  the  immediate  vicinity  which  are  of  daily  resort  in 
summer.  These  companies  claim  tliat  518,362  passengers  were  carried  into  Portland 
by  their  steamers  last  year,  as  follows : 

Gasco  Bay  Gompany.,.. 317,285 

Fbrtland  Steam  Packet  Gompauy i 75,482 

International  Steamship  Gompany 40,325 

Maine  Steamship  Gompany 4, 495 

Harpswell  Steamboat  Gompany 6, 000 

Portland  and  Boo thbay  Steamboat  Gompany t  3, 000 

Steamer  Greenwood 36,000 

Steamer  <S.  JS.  Spring 35,000 

Allan  Steamship  Line .'...,  775 

Total 518,362 

In  view  of  the  excellence  and  importance  of  the  harbor,  the  very  large  number  of 
vessels  which  annually  resort  to  it  for  refuge,  the  great  number  of  passengers  carried 
into  it,  which  will  doubtless  steadily  increase  with  the  increasing  number  of  people 
who  resort  to  the  coast  of  Maine  in  midsummer,  and  the  frequency  and  density  of 
the  fogs  at  the  very  period  when  the  passenger  traflBc  is  greatest,  it  is  recommended 
that  provision  be  made  for  the  establishment  upon  Spring  Point  Ledge  of  a  fog  boll 
and  alight  of  the  fifth  order,  in  a  depth  of  water  not  to  exceed  12  feet  at  mean  low 
tide,  and  the  building  of  a  structure  of  about  the  type  and  diameter  of  those  at 
Grabtree  Lodge  and  Goose  Rocks,  Maine.  It  is  estimated  that  this  can  be  done  for 
$45,000,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  for 
that  purpose. 

61.  Boon  Island,  seacoast  of  Maine.— The  following  recommcndatioii, 
made  in  the  Board's  last  two  annual  reports,  is  renewed : 

There  are  at  this  station  one  keeper  and  two  assistants,  and  but  two  sets  of  quar- 
ters in  one  double  dwelling.  The  second  assistant  keeper  has  to  board  either  with 
the  family  of  the  keeper  or  with  that  of  the  first  assistant  keeper.  This  forced  ar- 
rangement is  unsatisfactory  to  aU,  au<l  is  quite  unfavorable  to  the  retention  of  a 
second  assistant  of  the  needed  qualifications.  The  station  is  isolated  and  exposed 
the  tower  Is  tall,  and-this  second-order  light  is  an  important  one.  A  third  dwelling 
which  18  urgently  needed,  it  is  esthuated  can  be  built  for  $3,400.  It  is  therefor^ 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 
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REPAIRS. 


Bepairs,  more  or  less  extensive,  were  made  daring  the  year  at  the 
following-named  stations: 


2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
15. 
13. 
16. 
17. 
18. 
19. 
20. 
21. 
23. 
24. 
%. 
27. 
30, 
32. 


St.  Croix  Riveri  Me. 

Labec  Channel,  Me. 

West  Qaoddy  Head,  Me. 

Little  RiTer,  Me. 

Arery  Rock,  Me. 

Libby  Islands,  Me. 

Uoose  Peak,  Me. 

Hoosabec  Reach,  Me. 

Kash  Island,  Me. 

Petit  Manan,  Me. 

Prosp^t  Harbor,  Me. 

Egg  Rock,  Me. 

Crabtree  Ledge,  Me. 

Baker  Island,  Me. 

Great  Dock  Island,  Me. 

Bear  Island,  Me. 

Bass  Harbor  Head,  Me. 

Blue  Hill  Bay,  Me. 

Saddleback  Ledge,  Me. 

Doer  Island  Thoroughfare,  Me. 

Eagle  Island,  Me. 

31.  Matin tcus  Rock,  Me. 

Whitehead,  Me. 


33. 
34. 
35. 
36. 
37. 
38. 
39. 
41. 
43. 
44. 
45. 
47. 
48. 
51. 
52. 
53. 
54, 
56. 
57. 
60. 
61. 
62. 
64. 


Owls  Head,  Me. 
Rockland  Breakwater,  Me. 
Browns  Head,  Me. 
Indian  Inland,  Mo. 
Negro  Island,  Me. 
Grindel  Point,  Me. 
Dice  Head,  Me. 
Tennaut  Harbor,  Me. 
Mon began  Inland,  Me. 
Manana  Island,  Me. 
Franklin  Island,  Me. 
Ram  Island,  Me. 
Bnrnt  Island,  Me. 
Pond  Island,  Me. 
.Segnin,  Me. 
Halfway  Rock,  Me. 
55.  Cape  Elizabeth,  Me. 
Portland  Head,  Me. 
Portland  Breakwater,  Me. 
Cape  Nt'ddick,  Me. 
Boon  Island,  Me. 
Whaleback,  N.  H. 
Isles  of  Shoals,  N.  H. 


SURVEYS. 


The  light-house  lauds  were  surveyed,  their  boundaries  were  marked 
with  stone  post«  or  copper  bolts,  contours  were  located  by  plane  table, 
and  the  buildings  were  measured  for  ground  plans  at 

21.  Bass  Harbor  Head,  Me. 

Topographical  surveys,  with  location  of  contours  and  measurement 
of  buildings,  were  made  at  the  following  stations: 


2.  St.  Croix  River. 

4.  West  Qnoddy  Head. 

5.  Little  River. 

6.  Avery  Bock. 
10.  Nash  Island. 


12.  Petit  Manan. 

13.  Prospect  Harbor. 
39.  Dice  Head. 

64.  Isles  of  Shoals. 


Plans  of  the  light-house  land  showing  in  detail  the  contours  and 
buildings,  were  mad^  at 


2.  St.  Croix  River. 

4.  Weet  Qnoddy  Head. 

5.  Little  River. 

6.  Arery  Rock. 
10.  Kash  Island. 
12.  Petit  Manan. 
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13.  Prospect  Harbor. 
21.  Bass  Harbor  Head. 
39.  Dice  Head. 
42.  Marshall  Point. 
64.  Isles  of  Shoals. 
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DAY  OR  UNSIGHTED  BEACONS. 

Ash  Island  Beacon,  east  point  of  Ash  Island^  Penobscot  Bay^  Me. — 
The  tripod  was  rebailt. 

POa  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

4.  West  Quoddy  Head,  Maine.— Th'iB  lO-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  1,465  hours  during  the  year,  and  consumed  about 
71  tons  of  coal.    One  signal  is  in  good  condition,  the  other  is  under 

repairs. 

7.  Libby Islands^  Maine.— This  lOiuch  steam  whistle,  in  duplicate, 
was  in  operation  1,554  hours  during  the  yei^r,  and  consumed  about  85 
tons  of  coal.  A  larger  water  supply  is  necessary.  The  keeper  has 
been  forced  to  use  salt  water  in  the  boiler  for  some  time. 

13.  Petit  Manan,  Maine.— The  10-inch  steam  whistle,  in  duplicate,  was 
in  operation  1,927  hours  during  the  year,  and  consumed  about  69  tons 
of  coal.    Both  signals  are  in  good  condition. 

15.  Mount  Desert,  Maine.— Th\&  thiid-class  Daboll  trumpet,  in  dupli- 
cate, was  in  operation  1,433  hours  during  the  year,  and  consumed  about 
7  tons  of  coal.    It  is  in  good  condition. 

19.  Great  Buck  Island,  Maine.— The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  1,315  hours  during  the  year,  and  consumed  about 
56  tons  of  coal.    Both  signals  are  in  good  condition. 

30,  31.  Matinicus  Bock,  Maine.— The  signals  of  this  station,  a  10-inch, 
and  a  12.inch  steam  whistle,  were  in  operation  1,406  hours  during  tlio  - 
year,  and  consumed  about  60  tons  of  coal.    Both  signals  are  in  good 
condition. 

32.  WhiteJiead,  3fatn<?.— This  10-inch  steam  whistle,  in  duplicate,  was 
in  operation  991  hours  during  the  year,  and  consumed  about  61  tons 
of  coal.    Both  signals  are  in  good  condition. 

44.  Manana  Island,  Maine. — This  first-dass  Daboll  trumpet,  in  dupli- 
cate, was  in  operation  1,038  hours  during  the  year,  and  consumed  about 
13  tons  of  coal.    Both  signals  are  in  good  condition. 

49.  Cuckolds  Island,  Maine. — ^This  Daboll  trumpet,  in  duplicate,  was 
in  operation  532  hours  during  the  year,  and  consumed  about  3^  tons  of 
coal.  It  was  put  in  operation  for  the  first  time  December  15,  1892. 
Both  signals  are  in  good  condition. 

52.  Seguin,  Maine. — ^This  10-inch  steam  whistle^  in  duplicate,  was  in 
operation  1,119  hours  during  the  year,  and  consumed  about  50  tons  of 
coal.    Both  signals  are  in  good  condition. 

54,  55.  Cape  Elizabeth,  Maine. — ^The  signals  are  a  second-class  steam 
siren  and  a  12-inch  steam  whistle.    They  were  in  operation  705  hours  ' 
during  the  year,  and  consumed  about  43  tons  of  coal.    One  signal  is  in  ' 
good  condition,  the  other  is  under  reimirs. 
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^6.  Portland  Heady  Maine, — ^This  second-class  Daboll  trumpet,  iu 
duplicate,  was  in  operation  799  hours  during  the  year,  and  consumed 
abont  10  tons  of  coal.    Both  signals  are  in  good  condition. 

62.  Whalehacky  New  Hampshire. — This  third-clans  Daboll  trumpet, 
in  duplicate,  was  in  operation  1,061  hours  during  the  year,  and  con- 
sumed about  6  tons  of  coal.    Both  signals  are  in  good  condition. 

BUOYAGE. 

Tliirteen  new  spar  buoys  were  established.  The  wooden  tripod  on 
the  Cuckolds,  Boothbay  Harbor,  was  discontinued.  The  spar  buoy  on 
Horse  Ledge,  Moosabec  Reach,  and  Middle  Ground  buoy,  Machias 
River,  were  changed  from  spars  to  second-class  cans,  and  Witch  Kock 
buoy,  off  Portland  Head,  was  changed  from  a  second  to  a  first  class  nun. 

DEPOTS. 

lAttU  IHamond  Island^  Portland  Harbor^  Maine. — ^This  depot  is  in 
excellent  condition. 

Bear  Island^  Mount  Desert,  Maine, — ^The  work  of  extending  the  whart 
on  the  north  side,  50  by  100  feet,  commenced  June  13,  1893,  was  com- 
pleted, and  it  is  in  excellent  condition. 

WJUteheadj  Maine, — The  wharf  and  coal  shed  at  this  dex)ot  are  in 
excellent  condition. 

TENDERS. 

The  Iris, — ^The  tender  Iris  was  sold  at  auction  on  Do(*cmber  15,  1892, 
after  due  public  advertisement,  for  $2,200,  which  amount  was  covered 
into  the  Treasury. 

The  Iris  steamed  2,540  miles  and  consumed  about  80  tons  of  coal. 

Tl^  Lilac. — ^The  steam  tender  IriUtc  was  received  from  the  contractors 
and  placed  in  commission  on  Angust  3,  1892.  In  January,  1893,  the 
superstruf'ture  deck  was  extended,  inclosing  the  after  part  of  the  main 
deck.  She  was  placed  on  the  marine  railway  in  December,  1892,  and 
May,  1893,  when  her  bottxjmwsis  cleaned  and  painted  and  minor  repairs 
were  made  to  the  engines  and  hull. 

The  Lilac  was  laid  ui>  for  repairs  thirty  two  <lays.  She  steamed 
14,169  miles  and  consumed  841* tons  of  coal. 

The  two  tenders  replaced  142  bnoys,  clianged  112  buoys,  i>ainted  476 
buoys,  made  and  ironed  270  buoys,  landed  at  light-stations  515  tons  of 
coal,  and  their  crews  did  forty-nine  days'  work  at  the  buoy  depot. 
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SECOND  DISTKICT. 

The  Roooiul  district  extoiuls  from  Ilaniptoii  Hai'bor,  Kew  Hampshire, 
to,  but  doosi^  not  incliuio,  Klisha  Led^e,  off  Warreu  Point,  Rhoile  Island, 
and  <Mnbraot^8  all  the  aids  to  navij^ntiou  on  th«  coast  of  Massacliusetts 
except  a  small  portion  of  Narragansett  Bay  and  Taunton  River. 

iH^iiHvtor, — Comnumder  George  F.  F.  Wilde,  U.  S.  NaN'y. 

Ki^giHtir. — Miy.  William  K.  Livermore^  Corps  of  Engineers,  F.  S. 
Army. 

In  this  distriet  there  are — 

l.i|rlit-luMW«m*ml  Uj^hl^l  beaotms -  70 

Li^ht  «hi|M^  ill  iHwition -  9 

Ki^hmUuiwfori^Uof -  2 

0«>  or  uidi|rhl<Hl  l>f^H»n» -  72 

^^♦8  hIhw^U  «\M^T»t«Hl  Uy  sUsuu  or  liot-«ir  eii^^itues -  9 

KojX  Ai^uM»  o|H^r»tM)  by  cUn^kwork , -  10 

l.i^M^Ml  Um^>»  ill  iHisiilion  VsV^*^ -  2 

\VUi»l\iiii;  bm\Y*  in  |H«iiiou 11 

\\%A\  luu\\»  tn  ^Hwiioii 16 

Oihii^r  hiio>»  ill  iH^ilioii 489 

Umi*  biu\\«  tor  x^iui^r  iiM" 17 

ShsMii«^i[«   IfrViM,  <%<  >ti«<«in^  juiU  Jr4\«i,  buoy   t^u«i1^^s  and  lo^  supply  and 

ill»)MH'tlOI\ , J 3 

S^v^MiMT  }i$*  tUs  iVvr  \>KUi«imctkon  ami  n^^vftir  in  tbi^  nrsi  aad  $(««iid  districta 1 

LIOHTHOVSKS. 

«t'll*,     Miiteiu^lN  f\vr  un  *mI  h%Mi5^^  ^^t'*^^  Kuide^i  at  thip  $latHm.    Rei^airs 

M^iten^U  f\w  ;iii  iMl  h^m^n^  merv*  !^:>K>1  ;jil  ihe  >;4;i*mL     K^paurs  were 

MiuSVhtM^l  ^^^  A  xle^  *J^vc^^v%^  >..;>>, ir^.r.wV.  ^  :>  OMriy  buidkirketi. 
^W  n^\>^il>  s;\;\  >vv*r^  a  :\.^;  !;a<  Sjv-  r.  A:r:ji  t<^  t^  ctl>I^  T««sels  in 
A^a  vv,.:  xM^  ;:,:s  >^a>c.  ^v^  ,^::y  :\<  f,>:.-cT.v^  wIk  fr\)B  tiir  very 

K\r  ;ftt  Aiv>  *v  I  aV  :  r  ',>.  a:  r- ::  as^  vy/  jk>>>  ij^y,  M*bt  iB^tt^hAnt 
vxVN^^!^  V\v\nI  »  :\  v%\ji:  a:  .1  c'^  ■■■:  --v.  Tfi--  ^^  ^-. '.  s,f.  y^T  VTvm  f fa» snd 

%^k^^    JSVi;^  AANi^^   tV^*  S>vW.  A..,;  sv^^CK^  vST  ^jk Lr^  wtck  kwHlRds  of 
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pleasure  seekers,  make  this  their  headquarters  during  the  Huminer. 
The  harbor,  when  not  properly  lighted,  is. difficult  of  ai>proach,  espe- 
cially from  the  south  and  west.  Mariners,  ship  owners,  and  others 
have  complained  for  some  years  that  the  many  dwellings  lately  built 
obscure  the  light.  The  difficulty  has  been  partly  overcome  by  show- 
ing a  light  from  a  lantern  hoisted  on  a  mast;  but  this  is  only  a  make- 
shift. The  safety  of  commerce  absolutely  requires  that  a  higher  tower 
be  erected.  It  is  now  proposed,  therefore,  to  build  a  brick  tower  about 
100  feet  high,  on  the  site  of  the  present  tower,  at  an  estimated  cost  of 
$45^000,  and  it  is  recommended  that  an  ax)propriation  of  this  amount 
be  made  therefor. 

— .  Spectacle  Island,  Boston  Harbor^  Massach^isetts. — The  following 
recommendation,  made  in  the  last  annual  report,  is  renewed : 

Boston  18  one  of  the  most  important  commercial  cities  in  the  country.  Its  harbor 
is  without  sufficient  aids  to  navigation.  Among  those  nioHt  nee<l('ii  are  range  bea- 
cons on  Spectacle  Island  to  mark  the  center  of  th«  dredged  channel  from  State 
Led^e  toward  the  city  and  to  mark  the  turning  point  into  the  rhannel  for  vessels 
coming  up  from  Nix  Mate.  The  front  beacon  sliould  be  on  a  pyramidal  wooden 
tower  13  feet  high,  the  base  being  8  feet  above  mean  high  water.  The  rear  range 
should  be  on  a  similar  tower  16  feet  high,  its  base  being  about  35  feot  above  mean 
high  water.  The  station  would  need  a  dwelling  for  the  light-keeper,  a  fuel  house, 
a  boathoose,  and  a  boat  slip,  with  an  acre  of  land  for  a  light-house  site  and  a  right 
of  way  from  it  to  the  nearest  road.  It  is  estimated  that  the  range  lights  can  be 
established  for  not  exceeding  $9,350,  and  it  is  recommended  that  an  appropriation 
of  this  amonnt  be  made  therefor. 

— .  South  Boston  range  lights,  Massachusetts. — The  following  reeom- 
mendation,  made  in  the  last  annual  reix)rt,  is  renewed : 

fiauge«  should  be  established  on  the  Marine  Park  Pier  and  at  City  Point,  South 
Boston,  to  guide  vessels  coming  up  Boston  Harbor  from  Nix  Mate  to  State  ^^edge 
turn.  The  range  at  South  Boston  City  Park  should  be  a  mast  50  feet  high,  with 
crosstrees  10  feet  long,  supporting  a  red  lantern  at  each  cTid.  The  range  beacon  at 
the  Marine  Park  Pier  should  be  a  mast  reaching  about  30  feet  above  the  driveway, 
aapporting  two  red  hmterns,  one  6  feet  above  the  other.  It  is  estimated  that  the 
nmge  lights  can  be  established  for  not  exceeding  $1,000,  and  it  is  estimated  that  an 
appropriation  of  this  amonnt  be  made  therefor. 

— .  8tat€  Ledge,  Boston  Harbor^  Massa<^husetts. — The  following  rec- 
ommendation, which  was  made  in  the  Board's  last  five  annual  reports, 
is  renewed: 

The  ship  chiuinel,  from  the  Boston  wharves  to  Nix  Mate  Buoy,  has  no  aids  to  nav- 
igation except  buoys.  Vessels  find  it  very  difficult  in  thick  weather  and  at  night  to 
keep  in  the  channel,  and  they  are  particularly  perplexed  to  knowJuHt  where  to  turn 
in  the  neighborhood  of  State  Ledge  and  buoy  No.  8,  both  in  leaving  and  entering  the 
harbor.  Large  excursion  steamers,  as  well  as  steamers  of  the  regular  lines  running 
oat  of  Boston,  frequently  have  to  anchor  in  thick  weather  solely  because  they  have 
DO  gnide  between  Nix  Mate  Buoy  and  the  wharves.  This  greatly  incommodes  buBi- 
ness  mr  '  going  and  coming  during  the  summer  months  when  fogs  are  prevalent. 
The  B    jrd  haa  recognized  for  a  long  time  the  necessity  for  a  light  and  fog  signal  at 
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ihi«  point,  but  has  postponed  action  while  the  improyements  in  the  channel  of  the 
harbor  in  charge  of  the  United  States  engineers  were  in  progress.  Althongh  these 
improvements  have  not  yet  been  entirely  finished  they  are  practically  concluded  in 
that  vicinity,  and  the  Board  is  of  opinion  that  the  time  has  arrived  when  a  light 
and  fog  signal  ought  to  be  established  near  bnoy  No.  8,  or  at  or  near  State  Ledge. 
It  is  estimated  that  it  will  cost  $42^000  to  establish  a  light  and  fog  signal  at  this 
point. 

It  is  recommoiided  that  an  appropriation  of  this  amount  be  made 
tUorefor. 

/W,  94.  Plymouth  (Qurnet)^  on  Ournet  Pointy  entrance  to  Plymouth 
Harbor^  MassachuHetta. — Materials  for  an  oil  house  Avere  landed  at  the 
Htatioi).    Home  n^pairs  were  made. 

JOfi^  107.  Vhnthamj  icest  aide  of  Ohatham  Harbor^  Maasachuaetts. — A 
brick  oil  house,  0  feet  4  inches  by  11  feet,  was  built.  Some  repairs 
woi*e  made. 

lOii.  Monomoy  Pointy  aouthern  extrewity  of  Cape  Cody  Ma^aaehuaetta.^ 
MuterialH  i\)r  an  oil  house  were  landed  at  the  station.  Eepairs  were 
nuvdo. 

i^*r.  Cape  PoiJi\  eaat  part  of  Marthaa  Vineyard^  Maaaachuaetts. — A 
new  tomiMuary  light  tower,  made  necessary  by  the  washing  away  of 
the  bank,  was  built  4(>  feet  distant  firom  the  old  one.  The  old  tower, 
which  WJV8  very  much  out  of  repair,  was  taken  down  and  the  light  was 
n^nuivcd  to  the  new  tower.    Repairs  were  made. 

--N  liHtU^r  Fht,  Xt^  Bfdford  Harbor,  Buz zartla  Bay,  Maaaaehuaetta.— 
The  foMowiMir  nHHHumeudation,  which  was  made  in  the  Board's  last 
tbuv  annua)  iv\HU'ts,  is  i^new^  : 

rUt*  MitfttiuH^  iMVfcT  buuv  Ko,  9»  on  the  point  of  Bntler  Flat,  is  narrow,  obscure, 
and  ditUouU  to  Hnd  iu  siiow^ti^nu^,  fog»,  and  dark  uightt^  If  a  light  with  a  fog 
Hi^ual  waa  j^la^nnl  ou  that  iHuut  it  wouUlmark  both  the  entrance  and  toniing  point; 
would  gwUW  vt>B»«a*  to  an  ancbora^v  in  the  low«^r  harbor,  and.  with  the  light  on  Pal- 
uiov  Ulaud.  would  ,)S»id«  tb«mil<NMr  of  NorUi  L^dge.  UenriettAand  Hnrricaue  Rocks, 
iu  Hutfi^Hr^b  IV\\.ax\d  b<^  of  gn»at  9l^rvi<^  to  th*  ua\i^^tion  of  this  important  port. 
It  i}»  xHtat«Hl  b\  th^  ^MUHUuu-bous^'  authontit^  that  1.5^14  vee;$eU  trntercd  the  port  of 
N<^\\  IUhUVv(\1  duriuj;  US^T.  uot  iuoludia^  va^htiis  tishiiu;  craft.  •«  boats.  It  is  also 
atat^Hltbat  tW  Yiu^yanl  S.mud  ami  Nantucket  stcan«>r»  t«x>k  7d.00i)  passeu^r^  to 
aud  t>>^u  lluH  )H>M  aud  tv^viv^l  $::'l\:hV  <vv  tWi^ht  carried.  It  ia  farther  sUted  that 
lUo  Now  \vuV  i»n*jvlUrs  wade  U^  thj^  Wtwi^eu  New  York  and  New  Be^ord.  and 
i^vu  vHt  ox  vv  :f  UM.t^M  tW  tW»<ht  oartte^t  New  B^lforxl  is  bk^w  «id  to  be  the  third 
u^a»uu>^v^tuvuv*i  vnty  ui  Mas^.^  husett*.  aud  the  cxC.^tor  of  the  port  states  that  abont 
MKV^^V  tsxu.x  ot  ^hii»iuu,«  canto  iwto  the  port  duri'Asf  1am  >>-^. 

l*bo  Hkv*^\1.  .^a  M.^u^l  ui  it.  tj^^.,  *uii.ial  tx-.>.*r5.  i*  .*f  tiie  opinioa  tkat  the  needs  of 
^Hvuuooiw  Aud  uax  vuAtKMfc  UN^utc^'  ;hv  w^iab'siiauc'is  ^'a  l-bt  aiad  fo^  signal  at  this 
IHv^u^  li  t^^vvi.uv^s^xl  t^,«  I Hv  J  v.*u  >  ^rvv5.Hi  u»c  ^\.VV.  an.i  It  i»  recownended 
Ibal  au  aH'^\^tni.%iu^^  ot  -.Jux  a,-vk-«5  \v  rtAvio  sK-rerW, 
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BEPAIBS. 

At  eacli  of  the  following-named  stations,  repairs  of  greater  or  less 
extent  were  made  during  the  year: 


65, 66.  Salisbary  Beach,  Mass. 
70,71.  Ii>8wich,  Mass. 

72.  Annisqnam,  Mass. 

73.  Straitsmoutb,  Mass. 
74, 75.  Cape  Aun,  Mass. 
76.  Eastern  Point,  Mass. 
80.  Hospital  Poiut,  Mass« 
82.  Derby  Wharf.  Mass. 
86.  Minots  Ledge,  Mass. 
87, 88.  Boston,  Mass. 

89.  Narrows,  Mass. 

90.  Deer  Island,  Mass. 

91.  Long  Island  Head,  Mass. 

92.  Scitaate  Breakwater,  Mass. 
96.  Race  Point,  Mass. 

98.  Long  Point,  Mass. 

99.  Mayo  Beach,  Mass. 
102.  Cape  Cod,  Mass. 


103, 104, 105.   Nnnset  Beach,  Mass. 

113.  Nantucket,  Mass. 

114.  Sankaty  llcad,  Mass. 
116.   GayHea<1,   Mans. 

120.  Stage  Harbor,  Mass.      % 

121.  Bass  River,  Mass. 

122.  Bishop  and  Clorks,  Mass. 
123, 124.    HyiinniH,  Mans. 

130.  We8tChop,  MaHS. 

131.  Nobska  Point,  Mass. 

132.  Tarpaulin  Oovo,  Mass. 
1.35.   Cnttyhunk,  MasH. 
136.    Dumpling  Hock,  Mass. 
138.    Palmer  Inland,  Moss. 

141.  N«d  Point.  MasH. 

142.  Bird  iMland,  Muhs. 

143.  Wings  Neck,  Mo^ss. 


SUBVBYS. 


The  lighthouse  lands  were  surveyed,  their  boundaries  were  marked 
with,  stone  posts  or  copper  bolts,  contours  were  located  by  plane  table, 
and  the  buildings  were  measured  for  ground  plans  at 

72.  Annisqnam  Harbor.  j      92.  Scatuato  Breakwater. 

Measurements  for  new  buildings  were  made  at 

76.  Eastern  Point. 

Plans  of  the  light-house  land,  showing  in  detail  the  contours  and 
buildings,  were  made  at 


72.  Annisqnam  Harbor. 
92.  Scitnate  Breakwater. 


114.  Sankaty  Head. 
135.  Cuttyhnnk. 


LIGHT-SHIPS. 


— .  Boston  Ught'Vessel^  entrance  to  Boston  Harbor j  Massachusetts.-^ThB 
following  recommendation,  which  was  made  in  the  Board's  last  annual 
report,  is  renewed: 

A  vessel  moored  abont  6  nantioal  miles  E.  by  S.  of  Boston  Light,  showing  two  red 
lights,  wonld  be  of  great  Talne  to  incoming  vessels.  The  well-known  difficulty  in 
detormining  the  location  of  the  Boston  Light,  when  approaching  in  thick  weather, 
and  the  donbtftd  utility  of  the  beU  at  Minots  Ledge  are  strong  reasons  why  this 
aid  to  navigation  should  be  established.  It  is  estimated  that  a  first-class  light-ship 
•  with  steam  fog  signal  and  auxiliary  steam  moving  power  would  cost  $70,000  and  it 
is  recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

108,  Pollock  Rip  light-vessel,  No.  47^  off  Chatham^  Gape  Cod,  Ma^sor 
ekusetts. — On  Kovember  1, 1892,  light-ship  ]^o.  42,  which  had  been  for 
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a  long  time  on  this  station,  was  transferred  with  her  keei>er8  and  crew 
to  Great  Bound  Shoal  station.  She  was  replaced  by  the  new  light- 
ship, No.  47,  built  at  South  Boston.  This  vessel  is  well  adapted  to 
the  necessities  and  requirements  of  this  station.  On  October  1,  1892, 
the  schooner  Lucy^  in  attempting  to  cross  her  bows,  fouled,  and  did 
some  slight  damage  to  the  fender,  scupper,  etc.,  of  the  light-vessel. 
On  the  22d,  an  unknown  schooner  also  fouled  the  light-ship,  starting 
and  bending  her  stem. 

110.  Shovelful  Shoal  light-vesselj  ¥o.  3,  off  Monomoy  Point,  Cape 
Cod,  Massachusetts. — She  was  brought  to  New  Bedford,  April  20,  and 
her  copper  was  renewed  at  the  water-line,  a  riding  stopper  was  put  in, 
some  calking  was  done,  and  various  repairs  were  made.  On  May  10, 
she  resumed  her  station.  On  February  25  the  schooner  WoodMde 
collided  with  the  light-ship.  No  damage  was  done  to  the  vessel  herself, 
but  her  boat  was  stove.  A  new. boat  was  built  for  her,  and  it  was  paid 
for  by  the  owners  of  the  schooner.  A  lightning  rod,  rubber  hose,  and 
galley  stove  were  supplied. 

111.  Handkerchief  light-vessel,  No.  4,  Nantucket  Sound,  Massa^ikU' 
setts. — On  May  1  this  vessel  was  brought  to  New  Bedford  and  her 
copper  was  renewed  in  part.  A  riding  stopper  was  put  in,  and  repairs 
were  made  to  her  stem.  On  June  3  she  resumed  her  station.  On 
October  27, 1892,  she  was  fouled  by  a  schooner.  No  harm  was  done 
to  the  vessel  herself,  but  her  spare  boat  was  somewhat  damaged. 

112.  Great  Round  Shoal  light-vessel,  No.  42,  off  Nantucket,  Massa- 
chusetts.— On  November  1,  1892,  light-ship  No.  47  was  transferred, 
with  her  officers  and  crew,  from  this  station  to  Pollock  Bip  station, 
and  light-ship  No.  42  was  so  placed  as  to  mark  Great  Bound  Shoal. 
The  boilers  of  this  vessel  are  in  a  bad  condition  and  liable  to  give  out 
at  any  time.    No  repairs  were  made  to  the  ship  during  the  year. 

115.  Nantucket  New  South  Shoal  light-vessel,  No.  54,  about  30  miles 
south  of  Nantucket,  Massachusetts. — ^Light-ship  No.  1,  which  has  been 
on  this  station  for  many  years,  was  brought  to  New  Bedford  and  fitted 
with  steam  fog-signal  machinery  and  boilers.  A  patient  Bath  ship 
windlass  was  put  in,  and  changes  were  made  to  the  oil  room.  She  was 
then  towed  to  Charleston,  S.  C,  by  the  light-house  tender,  Azalea, 
and  turned  over  to  tlie  inspector  of  the  sixth  light-house  district. 
Light-ship  No.  54  arrived  at  Woods  Holl,  from  the  contractors,  on 
October  5, 1892,  and  after  various  Jilterations  had  been  made  to  her 
riding  stopper,  bilge  suction,  feed  pipes,  dimkey  boiler,  et^..,  on  Novem- 
ber la  she  Wi\s  placed  on  this  station.  The  position  of  the  station  was 
changed  and  the  light-ship  is  now  about  10  niile«  SW.,  southerly,  from 
the  old  station.  In  April,  1893,  the  light  ship  was  brought  in  and . 
hauled  out  of  the  water,  when  her  bottom  was  scraped  and  painted,  a 
new  propeller  was  put  on,  the  boat  davits  were  raised,  the  piping  to 
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the  tanks  were  refitted,  and  25  tons  of  pig-iron  ballast  were  supplied. 
On  June  21, 1803,  she  resumed  her  station. 

125,  Cross  Rip  light-vesselj  No,  5,  Nantucket  Sound,  MaHm4*hu8('ttM. — 
On  April  10,  this  vessel  was  brought  in  for  repairs.  A  new  windlass 
was  put  in,  the  ©opi^er  was  renewed  above  the  bilge  keel,  the  stem  was 
Idaded,  the  deck  was  calked  from  tiwpward  to  the  windhiss  bitts,  a  new 
crane  for  the  boat  was  put  in  and  the  hawse  pipe  and  bell  were  repaired. 
On  April  22  she  resumed  her  station.  Early  in  April  an  nnkiunvn 
schooner  struck  the  light-ship,  fortunately  doing  no  damage,  except  to 
ttie  paint.  Early  in  the  same  month  the  rear  barge  of  a  tow  of  thre^ 
strack  the  light-ship  at  3:30  a.  m.,  staving  the  small  boat,  disabling  one 
davit,  breaking  the  main  rail  and  twisting  the  cathead  out  of  i)lace. 
Diligent  inquiry  failed  to  secure  the  name  of  the  tug  having  the  tow  in 
charge.    Bepairs  can  be  made  on  the  station. 

126,  Succonnessett  Skoal  light-vessel^  No,  6^  Nantucket  Sounds  Manna-  • 
eJiusetts, — On  June  5  this  vessel  was  brought  in  for  repairs  to  the  <!Oi)per, 
which  was  in  bad  condition,  having  been  torn  oft'  by  tlie  ice  of  tlie  i)rft- 
vious  winter.  Other  repairs  to  the  stem,  etc.,  were  also  made.  On  .fune 
19  she  was  replaced  on  her  station.  The  medicine  chest  was  replen- 
iBhed,  and  galley  ware  was  supplied. 

133,  Vineyard  Sound  {Sow  and  Pigs)  light-vesselj  No,  41,  ttestern 
entrance  to  Vineyard  Sound,  Massachusetts, — The  heavy  ice  of  last  winter 
did  not  injure  this  vessel's  copper,  as  it  did  that  of  most  of  the  other 
light-ships.  No  repairs  were  made  during  the  year.  On  .lane  1,  at  3 
a.  m.,  the  rear  barge  of  a  tow  of  three  struok  the  light-ship,  splitting 
the  shoeing  on  the  stem  for  a  distance  of  4  feet.  Lumber  was  given 
the  keeper,  and  repairs  were  made  by  him. 

13i.  Hen  and  Chiclcens  light-vessel,  No,  2,  entrance  to  Buzzards  Bay, 
Massachusetts. — ^This  vessel  will  be  brought  in  for  rei)airs  to  her  copper. 
She  leaks  somewhat  about  the  stem  and  this  will  be  attended  to  at  the 
same  time.  The  medicine  chest  was  replenished,  the  boat  was  rej)aired, 
ami  sails  were  supplied,  during  the  year. 

— .  Relief  light-vessel,  No,  9, — This  vessel's  decks  need  calking  or 
covering  with  canvas.  During  the  year,  she  was  on  Sliovelful  Shoal, 
Cross  Rip,  Handkerchief  and  Succonnessett  Shoal  stations,  as  a  relief 
light-vessel. 

— .  Relief  light-vessel.  No,  39, — A  patent  riding  stopper  was  put  in 
before  she  went  on  the  Nantucket  New  South  Shoal  station. 

DAT  OB  UNI.IGHTED  BEACONS. 

Bird  Island  Beacon,  southeast  end  of  Bird  Tsland,  Boston  Bay, 
Massachusetts, — The  day-mark  and  s])iudle,  which  were  carried  away  in 
November,  1892,  "were  recovered  and  reset. 
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Recommendation  ia  made  that  this  additional  appropriation  be  made  for  that  pur- 
pose. 

314,  Tarrytowfiy  Hudson  Biverj  yew  Yor/r.-rContract  was  made  for 
delivering  and  placing  600  tons  riprap  stone  for  the  protection  of  the 
pier. 

— .  Rockland  LaJce^  Hudson  River ^  Neio  York. — An  appropriation  of 
$35,000  was  made  at  the  last  session  of  Congress  for  establishing  a 
light  and  fog  signal  at  this  place.  Soundings  are  now  being  t<aken  pre- 
paratory to  making  plans  and  specifications  for  the  erection  of  the 
proposed  structures.  ^ 

315.  Stony  Pointy  Hudson  River ^  New  York. — A  new  fence  with  neces- 
sary gates  was  built  around  the  garden.  Various  minor  repairs  were 
made. 

993.  Neicport  Wharfs  Lake  Memphremagogj  Vermont — ^A  combined 
oil  and  lamp  house  was  built. 

994.  Windmill  Pointy  Lake  Champlainj  Vermont, — A  survey  of  the 
reservation  and  various  minor  repairs  were  made. 

996.  Isle  la  Motte,  Lake  CkamplaiUy  Vermont. — A  survey  of  the  reser- 
vation and  various  minor  repairs  were  made. 

997.  Point  aux  RocheSj  Lake  Champlain,  New  York, — ^A  survey  of  the 
reservation  and  various  mincN'  repairs  were  made. 

1000.  Cumberland  Heady  near  Plattshurg^  LaJce  Champlainj  Netc  York. — 
A  survey  of  the  reservation  and  various  minor  lepairs  were  made. 

100:}.  Plattsburg  Breakwater  (NK)  Lake  Champlainj  Netv  York. — ^The 
beacon  was  removed  to  the  extreme  end  of  the  extended  breakwater 
and  various  repairs  were  made. 

1004.  Blttff  Pointy  on  Valoour  Island,  Lake  Champlainy  New  York. — ^A 
survey  of  the  reservation  was  made. 

lOOa.  Burlington  Breakwater  (north  extension),  Lake  Champlain,  Ver- 
mont.— A  new  beacon  was  built. 

1009.  Juniper  Island,  Lake  Champlainy  Fermone.— The  old  wharf  was 
remodeled  and  extended  80  feet;  a  combined  boathouse  and  buoy  shed 
was  built  on  the  inshore  end.  A  survey  of  the  reservation  was  made 
and  some  minor  repairs  on  the  dwelling  were  completed. 

1010.  Split  Rocky  near  Essex,  Lake  Champlain,  New  York.— A  survey 
of  the  reservation  and  various  repairs  were  made. 

ion.  Otter  Crtrk,  Lake  Champlain,  Vermont.— A  survey  of  the  site 
for  an  oil  house  and  lamp  room  was  made. 

10  J3.  Crown  Pointy  Lake  ChampJain,  New  lorA-.— A  survey  of  the  res- 
ervation  and  various  minor  repairs  were  made. 

101  /.  Wateh  Pointy  Lake  Champlain,  Vermont.— An  oil  and  lamphouse 
combined  was  built. 

Wts.  Abo^e  Pulpit  Point,  Xo.  /.V,   Whitehall  Narrows,  New  York.^ 
Bids  were  askeil  for  rebuilding  the  erib. 
1019.  Opposite   lleUien  Doeky  No.  Uy  Whitehall  NarrowSy  Vermont.-- 
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April  the  whistling  buoy  at  the  entrance  to  Vineyard  Sound  wjia  lost. 
Eight  new  buoys  were  established  in  Chatham  New  Harbor. 

DEPOTS. 

Lovells  Inland^  Boston  Harbor j  Massachusetts. — The  keoixT's  house 
needs  a  new  underpinning.  A  cistern  should  be  built,  as  there  is  now 
a  great  lack  of  water. 

WoodJt  Roll  Little-  Harbor^  Massachusetts, — This  buoy  depot  is  in 
good  condition  with  the  exception  of  one  coal  shed  which  needs  repairs. 
A  new  fence  inclosing  the  yard  will  soon  be  neede<l. 

Machine  and  lamp  shop,  Boston, — Extensive  repairs  were  maile  to 
fog  signals,  revolving  machinery  and  the  like. 

TENDERS. 

The  Geranium. — This  tender  is  employed  in  the  buoy  work,  etc.,  of 
tlie  northern  part  of  the  district.  In  August,  18!)2,  she  was  hauled  out, 
berold  metal  was  stripped  off,  the  bottom  was  calked,  and  the  bottom 
and  keel  were  remetaled.  At  the  same  time  extensive  repairs  were 
made  to^lier  wheel  batteries  and  blow  pipes.  In  October  slie  was  laid 
np  and  received  a  new  boiler.  The  engines  were  lined  up  and  repaired. 
A  steel  donkey  boiler  was  put  in  at  the  same  time.  During  the  year 
slie  steamed  4,772  miles  and  consumed  about  415  terns  of  coal. 

The  Verbena. — ^The  boiler  of  this  steamer  is  old  and  liable  to  give 
out.  Her  hull  appears  to  be  remarkably  sound,  considering  her  age. 
While  the  Oeranium  was  laid  up  for  a  new  boiler,  she  did  all  the  buoy 
work  in  the  northern  part  of  the  district.  She  came  to  Boston  frojn 
Woods  Holl  in  October,  1892,  and  returned  in  April,  ISIKJ.  During  the 
J  ear  she  steamed  5,188  miles  and  consumed  about  527  tons  of  coal. 

The  Azalea. — This  steamer  was  constantly  employed  in  the  work  of 
the  southern  part  of  the  district.  In  November,  she  towed  Light-Ship 
No.  1  to  Charleston,  8.  C.  '  Her  boiler  and  engines  now  require  a  gen- 
eral overhauling.  In  January  a  water-tank  was  put  in,  the  anchor 
davits  and  heaters  were  overhauled,  steel  boat  davits  were  set  up,  the 
Bteam  tram  wjis  repaired  and  changes  were  made  in  the  arrangement 
ofthe  saloon  and  hatchways.  During  the  year  she  steamed  11,735 
miles  and  consumed  about  898  tons  of  coal. 

The  Myrtle, — ^This  steamer,  used  for  construction  and  rei)air,  was 
taken  out  on  the  railway  in  March,  1893,  and  repaired;  the  machinery 
was  overhauled;  a  chart- house  was  added  at  the  after  end  of  the  main 
house.  The  hull  is  now  in  good  condition.  The  boiler  has  called  for 
xnore  or  less  repairs  during  the  whole  year.  It  is  in  an  unsatisfactory 
condition  now,  and  a  new  one  will  have  to  be  provided  next  year.  A 
donkey  boiler  was  set  up.  During  the  year,  she  steamed  13,000  miles 
and  consumed  about  700  tons  of  coal. 
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rd  district  melndes  and  extends  from  Elisha  Ijedge,  oflf  War- 

,  Rhode  iHlaud,  to  a  point  on  the  coast  of  Sew  Jersey,  oppo- 

?abury  Rocks,  and  embraces  all  aids  to  navigatiou  on  the  sea 

I  coast  of  Rhode  lalaiid,  Connecticut,  and  New  York,  and  of. 

ey  above  the  Highlands  of  Savesink;  Mount  Ho])e,  Narra- 

,ud  New  York  bays;  Providence,  Connecticut,  Thames,  Kari- 

fludBon  rivers ;  Whitehall  Narrows,  and  lakes  Chaniplain  and 

magog. 

»r.— Capt.  Winfleld  S.  Schley,  U.  S.  Navy. 

?r.— Maj.  David  P.  Heap,  Cor]>s  of  Engineers,  U.  S.  Anny. 

u-e  in  this  district — 

eB  and  beacon  lights,  inclniljng  95  poet  liglilH —  237 

)  in  poailioD ■''■ '' 

j  for  relief 3 

ifrhted  bfJicOns —     *' 

)  operated  by  steam  oi  hot-air  engines Il> 

9  operated  by  clockwork ■■ 40 

buoys  in  position . .  5 

in  position 18 

(8  in  position SCS 

mrria,  nsed  foe  anpplyiug  the  light-ntations  of  tlie  Atlantic  and  Oiilf 

1 

fohn  Kodgert  and  Caetut,  buoy  WnilerH  and  for  siipiil.v,  inepection  of 

tions,  and  for  repair  of  tbe  ciibles,  etc.,  of  tho  electric-lighted  buoys.  2 

arilfflia,  buoy  tender  and  for  freiRbt. .' 1 

ich  Boaqatt,  for  attendinj;  to  tbe  electric-lighted  buoyn .' 1 

\tittUUit  and  Bott,  used  for  works  of  constrnction  and  rep^r  of  light- 

foK  signals,  ami  day  beacons 3 

'ellli;  for  works  of  constrnction  and  repair  on  Lake  Cbaniplain 1 

Ilowing  lights  and  fog  signals  were  established  during  the 
T<1  Shoallight-stfitlon,  New  York Apnl  2S,  1893 


[Bof,  lilownr  siron . , 


.  Apnl  21 


t  LodKo.  ConiiePti<iit,  fog  Imll January  7,  1893 

s  with  fog  BigiiaNiipcratod  by  steam  or  hot  air  atoo  have  belli 
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LIGHT-SrATIONS. 

— .  "Plum  Beaahj  Narragansett  Bay^  Rhode  iHlnnd, — The  following 
recommendation,  made  in  the  Board's  last  annaal  report,  is  reuewo<l: 

The  great  Sonnd  steamers  plying  between  Providence,  R.  I.,  and  New  York,  N.  Y., 
find  navigation  during  fog  ({uite  hazardous.  In  avoiding  Dutch  Island  th(*re  is 
extreine  danger  of  grounding  on  Plum  Beach ,  as  is  shown  by  the  recout  j^roundiug 
of  the  stearoer  Pequot.  It  is  estimated  that  a  proper  light  and  fog  signal  can  be 
established  on  Pinm  Beach  for  not  exceeding  $60,000^  and  it  is  recommended  that  an 
appropriation  of  this  amount  be  made  therefor. 

155,  Conanictit  Island^  Narraganseit  Bay,  Rhode  Island. — The  fog-bell 
apparatus  wiis  overhauled  and  repaired.  A  contract  was  made  to 
build  a  breakwater  to  protect  the  sit^e, 

156.  Wiekfard  Harbor,  on  Old  Gay  Rock,  Rhode  Island. — A  contract 
wasmadeforplacingCOOtonsof  riprap  stone  for  the  protection  of  the  pier. 

161.  Warwick,  on  southern  extremity  of  Wartciek  Neck,  Rhode  Island. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
three  annaal  reports,  is  renewed : 

A  steam  fog  si^al  in  duplicate  is  needed  here.  It  can  be  established  at  an  esti- 
mated cost  of  $5,000.  It  is  recommended  that  an  appropriation  of  this  am<iuut  bo 
luade  therefor. 

175.  Watch  Hill,  Rhode  Island, — A  wire  ribbon  fence  520  feet  long, 
with  the  necessary  gates,  was  built  on  the  west,  north,  and  east  sides 
of  the  light  house  reservation.  Various  minor  repairs  were  made.  A 
mntract  was  made  to  rebuild  part  and  to  repair  the  remainder  of  the 
sea  wall. 

ISl.  North  Dumpling,  Fishers  Island  Sound,  New  York. — A  fifth- 
order  lens,  Fanck  lamps,  and  new  pedestal  were  substituted  for  the 
sixth-order  apparatus.  The  fog-bell  machinery  was  overhauled  and 
repaired. 

— .  Black  Ledge,  New  London  Harbor,  Long  Island  Sound,  Connecti- 
cut.— ^The  following  recommendation,  which  was  made  in  the  Board's 
last  three  annual  rejK)rts,  is  renewe<l : 

The  necessity  for  establishing  a  light  and  an  efficient  steam  fog  signal  in  such  a 
position  as  to  enable  vessels  to  enter  and  leave  the  harbor  of  New  London,  Conn., 
bas  become  evident,  and  especially  so  for  the  aid  of  those  approaching  from  seaward. 

The  numerous  outlying  shoals  and  ledges  surrounding  the  entrance  to  this  harbor 
malce  the  approach  to  it  dangerous  in  thick  weather.  The  location  of  the  presont 
Now  London  light  and  fog-signal  station  is  so  far  inside  the  obstructions  as  to  be 
partially  ineffective  as  an  aid  for  the  purpose  of  safe  navigation  of  this  entrance. 
The  commerce  of  the  port  of  New  London  has  so  increased  since  the  erection  of  the 
present  light  as  to  change  the  conditions  materially.  In  consequence  of  the  recent 
l^roanding  of  the  steamer  City  of  Worcester j  on  Bartlett  Reef,  complaint  was  made 
that  the  fog  beU  of  Bartlett  Reef  light-ship  was  not  adequate  to  the  needs  of  vessels 
approaching  New  London  from  the  westward  in  a  fog,  and  it  was  stated  that  Con- 
gress would  be  petitioned  to  replace  the  present  light-ship  with  another  carrying  a 
steam  fog  signal.  In  view  of  these  facts  and  the  further  fact  that  a  naval  station 
is  in  operation  on  the  Thames  River,  which  empties  into  New  London  Harbor,  it  is 
suggested  tliat  a  Ught  and  a  steam  fog-signal  station  be  established  on  the  south- 
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west  Iddge  on  the  eastern  side  of  the  entrance  to  New  London  Harbor.  Estimate  is 
uiadothat  it  can  be  done  for  $45,000.  It  is  therefore  recommended  that  an  appro- 
priation of  that  amount  be  made  therefor. 

204.  Qardiners  Islandj  New  York, — A  survey  of  a  portion  of  the 
island  was  made  to  determine  the  advisability  of  either  moving  the  old 
light  and  dwelling  or  rebuilding  farther  from  the  high- water  line,  which 
is  approaching  the  station  from  the  east  at  the  rate  of  10§  feet  per 
year  for  the  past  three  years. 

206.  Long  BetLch  Bar,  Qardiners  Bay^  New  York. — Plans  and  specifi- 
cations were  prepared  and  bids  asked  for  rebuilding  the  landing  wharf 
destroyed  by  ice  during  the  past  winter. 

246.  Southwest  Ledge^  entrance  to  New  Haven  Harbor^  Connecticut. — 
On  January  7, 1893,  the  caloric  engines  and  Daboll  trumpet  fog  signal 
were  discontinued.  The  machinery  was  removed  on  March  23, 1893,  A 
new  clock  cord  was  fitted  for  the  bell.  The  clock,  stove-pipes,  pump, 
doors,  windows,  etc.,  were  overhauled  and  repaired.  The  establish- 
ment of  a  steam  fog  signal  at  Southwest  Ledge  light-station,  at  a  cost 
not  to  exceed  $12,500,  was  authorized  by  the  act  approved  February 
15,  1893,  but  no  appropriation  therefor  hjis  yet  been  made.  The  Board 
recommends  that  the  amount  named  be  appropriated. 

— .  Bridgeport    Breakwater^   Long  Island   Sounds  Connecti^nit. — ^An 

appropriation  of  $2,000  was  made  by  the  act  approved  February  15, 

1893,  to  establish  a  beacon  light  on  the  breakwater  at  Bridgeport,     It 

was  tlien  supposed  that  the  breakwater  would  serve  as  a  foundation. 

This,  as  it  now  appears,  is  impracticable.    A  special  foundation  will 

have  to  be  built  for  the  beacon.    It  is  estimated  that  it  will  cost  $2,500. 

Becommendationismade  that  an  appropriation  of  this  amount  be  made 
therefor. 

— .  Sheffield  Harbor,  Long  Island  Sound,  Connecticut.-^The  following 
recommendation,  made  in  the  Board's  annual  report  for  the  last  four 
years,  is  repeated : 

A  largo  and  mcreasing  commerce  now  centers  here.  During  the  past  year  nearly 
100,000  tons  of  coal  were  landed  here  in  addition  to  more  than  that  quantity  of  gen- 
eral merchandise.  The  New  England  Terminal  Railway  CouipaAy  state  that  they 
wiU  begin  the  transportation  of  freight  in  cars  on  the  decks  of  oar-floats  and  transfer 
steamers,  and  the  quantity  of  tonnage  will  then  be  more  than  double.  After  Leaving 
Execution  Rocks  light  there  is  nothing  to  run  them  in  thick  weather  except  a  huoy. 
It  18  claimed  that  a  light  placed  here  will  render  more  safe  the  navigation  at  the 
entmnces  of  the  harbors  of  Sheffield  and  South  Norwalk.  It  is  proposed  to  build  a 
snia  1  structure  with  a  light  and  fog  bell  at  the  4-foot  spot  off  Norroaton  Point,  now 
marked  by  a  red  and  black  buoy.  The  structure  should  consist  of  an  iron  ctfisson 
mied  with  concrete,  surmounted  by  a  wooden  tower  to  carry  the  light  and  fog  bell. 
It  IS  estmiated  that  the  work  can  be  done  for  $10,000.  It  is  recommended  that  an 
appropriation  of  this  amount  be  made  therefor. 

2o6.  Lloyd  Harbor,  in  Huntington  Bay,  Long  Island  Sound,  New 
York.-Th^  breakwater,  mentioned  in  the  last  annual  report  as  under 
^^r.;  r'^  ^^^l^ted.  The  underpinning  under  the  southwest 
comer  of  the  dwelling  was  rebuilt  and  minor  repairs  were  made. 
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S^l.  Hell  Oate  post  lights  at  HcUlets  Pointy  Long  Island  Sound,  New 
York. — ^Oq  December  31,  1892,  the  characteristic  of  the  lip:ht  was 
changed  from  fixed  white  to  an  occulting  red  and  white  light  every 
three  seconds.     The  fog-bell  apparatus  was  repaired. 

2S7.  Hooh  Beacon,  on  the  north  point  of  Sandy  Hook,  New  York  Bay, 
New  Jersey. — ^The  new  fog  signal  was  completed  and  put  in  operation 
December  31,  1892.    Various  minor  repairs  were  made. 

288.  Sandy  Hooh  fog  bell,  New  York  Bay,  New  Jeraey, — The  fog-bell 
tower  on  the  west  point  of  the  Hook  was  moved  south  about  So  feet  and 
placed  on  a  mew  foundation. 

293.  Point  Comfort  Beacon,  Baysidc,  New  York  Bay,  New  Jcrney. — 
A  survey  of  the  reservation  was  made  to  determine  the  feasibility  of 
moving  the  dwelling  and  tower. 

294.  Waa^ikaack,  New  York  Bay,  New  Jersey, — The  old  tower  was 
removed  toward  and  on  the  range  of  Point  (^'omfort  52  feet;  pierH  were 
completed  to  receive  the  skeleton  iron  tower.  Various  repai  rs  were  made. 

J^95.  Old  Orchard  Shoal,  Lower  Bay,  New  York. — This  station  was 
completed  and  lighted  April  25,  1893. 

295.  Princess  Bay,  on  Staten  Island,  New  Forfc.— The  bridge  across 
the  small  creek  north  of  the  light-station,  carried  away  by  the  i(!e  dur- 
ing the  last  winter,  was  rebuilt.    Various  repairs  were  made.    • 

305.  Fort  Tomphins,  on  Staten  Island,  Neio  York. — The  revolving  apx)a- 
ratus  was  rei>aired  and  some  material  for  other  repairs  was  delivered. 
The  following  recommendation  made  in  the  Board's  last  annual  report 
is  renewed: 

The  light  at  Fort  Tompkins  at  present  is  weU  back  of  tbo  point  it  ih  inlendod  to 
mark.  It  is  therefore  proposed  to  move  it  from  there  to  tin  iinglo  of  the  atone;  fort 
at  Fort  Wadsworth,  where  it  wiU  better  serve  as  a  mark  to  the  chsinnol  Ifiidiii^ 
directly  into  New  York  Harbor.  A  fog  signal  at  Fort  Wadsworth  wonid  hoof  esperial 
service  to  the  large  commerce  going  throngh  the  Narrows  during  thick  weather. 
The  fo^  bell  at  Fort  Lafayette  is  sorvicoahle  to  vessels  bound  to  ( -oiioy  Island,  hut 
it  is  too  distant  to  be  of  much  nse  to  vessels  using  the  other  and  more  frequented 
side  of  the  channel.  Tlio  change  will  make  it  noccsHary  to  build  a  lantern  and 
Tvatchroora  on  the  salient  of  the  fort  and  to  pla<^c  a  fog-sigual  house  and  apparatus 
at  the  foot  of  the  wall.  It  is  estimated  tliat  tbese  changes  can  ho  made  for  not 
exceeding  $1,500^  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

306.  Bobbins  Reef,  New  York  Harbor,  New  York. — The  iron  laiidinff 
platform  was  renewed.  A  blower  siren  was  installed  and  put  into  oper- 
ation on  April  25, 1893.  An  oil  house  of  the  capacity  of  fifty  boxes  was  bui  1 1. 

307.  The  Statue  of  Liberty  Enlightening  the  World,  Bedlocs  Island, 
New  York  Harbor,  New  York. — The  bri<li^e  walls  of  the  boilers  were 
rebuilt  and  various  minor  repairs  :were  maile.  The  roof  of  the  entire 
building  was  painted  with  asphalt  paint.  The  following  recommenda- 
tion,  which  was  made  in  the  Board's  last  five  annual  reports,  is  renewed: 

Fifty  thoasand  dollars  is  neo<lod  for  iinishing  the  pedestal  of  this  statue,  which, 
by  act  of  Congress^  has  been  placed  under  the  care  of  the  Light-Uouse  Board. 
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Rocouitnendation  is  made  that  this  additional  appropriation  be  made  for  that  par- 

814,  Tarrytown^  Hudson  Biver^  New  lorAr.-rOontract  was  made  for 
dolivoring  and  placing  600  tons  riprap  stone  for  the  protection  of  the 
pier. 

— .  Rockland  Lake^  Hudson  Eiver,  New  York. — An  appropriation  of 
$35,000  was  made  at  the  last  session  of  Congress  for  establishing  a 
li^ht  and  fog  signal  at  this  place.  Soundings  are  now  being  taken  pre- 
])aratory  to  making  plans  and  specifications  for  the  erection  of  the 
proposed  structures.  ^ 

Slij.  Stx>ny  Pointy  Hudson  Eiverj  New  York, — A  new  fence  with  neces- 
Bary  gates  was  built  around  the  garden.  Various  minor  repairs  were 
made. 

WAV.  Newport  Wharfy  Lake  Me^nphremagogj  Vermont. — ^A  combined 
oil  and  lamp  house  was  built. 

!^94,  Windmill  Pointy  Lake  Champlainy  Vermont — ^A  survey  of  the 
iH'svrvatiou  and  various  minor  repairs  were  made. 

996,  Isle  la  Mottey  Lake  Champlainy  Vermont. — ^A  survey  of  the  reser- 
vatiou  and  various  minor  repairs  were  made. 

997.  Point  aux  RocheSy  lAike  Champlainy  New  York, — ^A  survey  of  the 
resorvatiou  and  various  minor  repairs  were  made. 

KHHK  Cnmberland  Head^  near  Plattsburfjy  Lake  Champlainy  Neic  York, — 
A  survoy  of  the  n^servatiou  and  vairious  ndnor  repairs  were  made. 

KHKK  PlattshHrg  Breakwater  (NE.)  Lake  Champlain^  New  York, — The 
lunuH^n  wiK^  ix»moved  to  the  extreme  end  of  the  extended  breakwater 
utul  various  repairs  were  made. 

tfH^I,  Hlnff  Pointy  on  Valcour  Island^  Lake  Champlainy  New  York, — ^A 
8ur\*ey  of  the  ivservation  was  made. 

UHHis  />'HWt««;fow  Ihrt^kwater  (north  extension)^  Lake  Champlainy  Ver- 
mont.— A  new  beuiHUi  was  built, 

iiM^K  Jnmpi^r  Islands  f^iAr  Champlain^  ]>nNoii/.— The  old  wharf  was 
rtMrnHleUni  and  e\tendo<i  8l>  fei^t;  a  it>mbinetl  boaU house  and  buoy  shed 
>\axS  built  on  the  inshoiv  end.  A  survey  of  the  resiTvation  was  made 
and  v^ome  minor  ivj>airs  on  the  dwellinjj  were  c*>mpleted. 

lOhK  Si^Ut  /iVvA\  »«>rr  f.V^'tfxr,  Lake  Champlain^  New  York, — A  survey 
of  the  i^>8ervution  and  N-^iriou;*  n^painii  were  made. 

ion,  i^Utr  Vtrrk^  l.akt  Vhamplain.  Vtrmt^nt, — A  survey  of  the  site 
fin^  an  oil  lumse  and  lump  nnun  wa^  made. 

/*:s  f'lviTH  l\*int^  lake  Cko»Hp}ain.  SfK  Vert.— A  survey  of  the  res- 
ervaUou  and  various  minor  rei^iii*^  were  made. 

h»N*  U\i,vA  l\*ints  /.oit  CkntrnpUii^^  Vc^^m^^nt. — A  noil  and  lamp  house 
iHunbin^Hl  >\  as  built. 

i.»:s.  iN**y  r««;^Mf  i\M\;.  ,\\».  ;.\  ir^»rfi.t;;  .V<tra>ir*,  AVir  York.-^ 
Uuls  \\x^n^  ask^M  for  r^^buiUb^.^i:  the  vriK 

U':.\  <^|s%j(«r<   I^Utm  iW^.  A\%.  ;.\  iritvU;;  .V«m»ir».  Vermont.-^ 
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A  new  lower  section  in  the  north  side  of  the  beacon  wa«  made  and 
fitted  and  bids  were  asked  for  rebuilding  the  crib. 

1020.  Chihon  Bend,  No.  11,  Whitehall  Narroicn,  NeiP  York.—\  new 
lower  section  in  the  north  face  of  the  beacon  was  made  and  fittinl  and 
bids  were  asked  for  rebuilding  the  crib. 

10:31.  Lower  end  of  Two  Channels,  No.  9,  Whitehall  Narrows,  New 
York. — ^Bids  were  asked  for  rebuilding  the  crib. 

1022.  Maple  Bend,  No.  8,  Whitehall  Narrows,  New  York. — A  new- 
lantern  box  was  made  and  set  up. 

102G.  South  of  8nody  Dock,  No.  4,  Whitehall  Narrows,  Vermont. — 
Bids  were  asked  for  rebuilding  the  crib. 

EEPAIRS. 


'  At  each  of  the  follf>wing-named 
sive,  were  made  during  the  year: 

144.  Sakonnefc,  B  I. 

146.  Be  a  vert  ail,  R.  I. 

147.  Castle  HiU,  R.  I. 

148.  Fort  Adams,  B.  I. 

149.  Lime  Rock,  R.  I. 

150.  Newport  Harbor,  R.  I.      . 

151.  Rose  Island,  k.  I. 

152.  Dntch  Island,  R.  I. 
.153.  GoU  Rocks,  R.  I. 

159.  Mnscle  Red  Sboals,  R.  I. 
leO.   Bristol  Ferry,  R.  I. 

161.  Warwick,  R.  I. 

162.  Borden  Flats,  Moss. 

163.  Conimicat,  R.  I. 
Ifti.  BnUock  Point,  R.  I. 

165.  Sabine  Point,  R.  I. 

166.  Pombam  Rock,  R.  I. 
168.  Sassafras  Point,  R.  I. 
169-  Wbale  Rock,  R.  I. 

170.  Point  Judith,  R.  I. 

171.  Block  Island  (N.),  R.  I. 

172.  173.  Block  Islaiul  Uan«,'e,  R.  I. 
174.  Block  Island  (8E.),  R- 1- 

176.  Mont4ink  Point,  N.  Y. 

177.  Stoninj^ton  Breakwater,  Conn. 

178.  Latimf^r  Reef,  N.  Y. 

182.  New  Ij4indon  Harbor,  (.'onn. 

New  London  buoy  wha^f,  Conn. 

302.  Race  Rock,  N.  Y. 

203.  Little  Gull  Island,  N.  Y. 

205.  Plnm  Island,  N.Y. 

207.  Gedar^Bland,N.Y. 

208.  SaybrooU  Bi*eak  water,  Conn. 

209.  Say  brook  Point,  Conn. 
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245. 

247. 

218. 

249. 

251. 
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253. 

255. 

258. 

259. 
'  260. 

267. 

272. 

273. 

274. 

277, 

285. 

291. 

296. 

299. 

303. 

309. 

311. 

318. 

321. 

322. 

327. 

332. 

334. 

aSH. 
1004. 
1005. 
1012 


Falkner  Island,  Conn. 
New  Haven  Long  VYbarf,  Conn. 
Stratford  Point,  Conn. 
Stratford  Sboals,  Conn. 
Bridgeport  Harbor,  Conn. 
Black  Rock,  Conn. 
Penaebl  Reef,  Conn. 
Batons  Netk,  N.  Y. 
Stamford  Harbor,  Conn. 
Great  Captain  Island,  N.  Y. 
Execution  Rocks,  N.  Y. 
Nortb  Brother  Island.  \.  Y. 
Man-o*War  Rock    ponUight,  X.  Y. 
Shinnecock  Bay,  N.  Y. 
Fire  Inland,  N.  Y. 
278.  Navesink,  N.  J. 
Sandy  Hook,  N.  J. 
Conover  Beacon  (front).  N-.  J. 
Elm  Tree  Beacon  (front),  N,  Y, 
Qreat  Beds,  X.  ,1 . 
Coney  Island,  X.  Y. 
Bergen  Point,  X.  ,J. 
.Passaic,  X.J. 
West  Point,  X.  V. 
Esopus  Meadows,  X".  Y, 
Rondout,  X.  Y. 
Sangerties,  X.  Y. 
Hudson  City,  X.Y. 
Four-Mile  Point,  X.  Y 
Stuyvcsant,  X.  Y. 
Bluff  Point,  X.  Y. 
Colchester  Heol',  Vt, 
Barbor  Point,  X.Y. 
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LIGHT-SHIPS. 

145.  Brenton  Reef  light-veHHel,  Xo.  11,  entrance  to  N'arragaitsett  Bay, 
lilwde  Island, — This  vessel  is  in  fairly  |?oo(l  condition.  She  received, 
during  the  year,  rope,  oars,  hose,  c(H)king  utensils,  fire  brick,  paint, 
and  fuel.    She  is  kept  cjean  and  neat,  and  is  in  good  order. 

158.  Hog  Island  Shoal  UghtvexHeU  Xo.  12,  Xarragansett  Bay,  Rhode 
Inland. — The  following  recommendation,  made  in  the  Board's  last 
annual  report,  is  renewed : 

It  Ih  uow  found  that  alio  is  Btn^clnran.v  weiik  from  general  decay,  induced  by  her 
(»ld  ago,  and  that  Hho  Ih  couiplftcly  beyond  economical  repsur.  While  she  has  been 
<inite  nsHlul  in  her  position,  it  has  become  apparent  that  she  could  have  been  of  still 
^TtMit'Ctr  use  to  the  enormous  commerce  passing  this  point  if  she  had  had  a  stoam  fog 
signal.  No  attempt  ha«  been  made  to  tit  one  to  her,  as  she  is  too  small  and  too  weak 
to  carry  the  weight  and  support  the  strain.  The  time  has  now  come  to  replace  this 
Nmall,  weak,  worn-out  old  vesaol  by  u  ne\v>  strong  ship  of  at  least  donble  her  Btz» 
and  stn^ngth|  not  only  to  occupy  this  station,  but,  in  its  turn,  to  take  its  place  on  the 
out-side  exposed  stations.  It  is  also  proposed  that  she  shsll  have  such  steam  power 
iiH  will  not  only  operate  a  first-class  fog  signal,  but  will  enable  her  to  get  on  and  off 
her  station  with  her  own  steam,  and  also  steam  up  to  it«  moorings  wheii  otherwise 
she  would  be  blown  away  fVom  her  place,  dragging  her  anchor  or  parting  her  chain 
cables. 

It  is  estimated  that  such  a  vessel  can  be  built  for  ^0,000.  and  it  is  recommende<l 
that  an  appropriation  of  that  amount  be  made  for  this  purpose. 

She  will  net^d  only  a  t^w  repairs  to  remain  on  her  station  for  the 
currt^nt  ywir.  The  vessel  rei^eived  during  the  year  cooking  uteusilsn, 
rope,  paint,  piH>visions,  and  fuel.    % 

/;<>.  Ham  hland  Reef  UghtresseL  Xo,  i*>,  Fishem  Island  Sounds  ♦» 
/,0Hi;  Island  Si^ifnd^  Xrir  York. — ^This  vessel  was  rebuilt  in  1870.  Since 
then  no  rt^pairs  of  im|M>rtaniH^  have  been  made.  A  large  exi)enditure 
would  be  i^pui^eil  to  make  her  erticient  for  service.  She  is  kept  clean 
and  in  gtHul  iH>nditiou.  She  reeeivetl  during  the  year  rope,  paiut,  Hnie, 
and  t\)eL 

\HU.  liarthtt  Rrtf  Ught  ressrh  A'o.  /  V,  of  Xetc  London^  Umg  Island 
So^mK  VonntvUcnU — ^This  vesst^l  is  in  neeti  of  extensive  re[Murs,  at  a 
iHK^t,  pmlmbly,  of  ♦2.5(H>.  She  is  kept  in  giK)d  order.  She  received 
during  the  ye^ir  ship  chandlery^  ^^uut,  lime,  v^^n^^^^  »"asc  bands,  cook- 
ing uteusiK  iHHldiug,  tlix^  brick,  pn^visions,  ami  fuel. 

;^4:»\  (\»r#^nVM  IN>imI  light  tt.^^rK  So.  M.  of  the  month  of  the  Connee- 
/♦ci4l  ^MVi\  Long  island  ^^nnd.  (oni^ev/i-w^— Light  vessel  No.  23  was 
taken  olV  this  station  and  towtni  to  the  deinit  at  New  Ixxiidon  on 
OtHvadH^r  l.\  lv^>:.\  la,;iht  vess^d  No.  51  was  unHwreil  aboat  §  mile  S. 
^  \N\  tWm  the  ^H^ititm  ^Hvupitnl  by  tlie  old  ship.  No.  51  is  a  steam 
self  pi>^|H^Uin,>;  Ujrht  Y*\>^<eU  and  has  a  1:!  inch  stiAui  whistle  for  use  in 
thn  k  ov  foifjjY  weather.  She  shows  siuuiUant^msly.  frt»m  tVmr  lens*laii 
tevns  emtix^iin^^  the  nuiin  nuiNihcad.  a  tixtxl  white  eWirir  lijrht  dniing 
|H^i  uhIn  of  U*  siH\Muls  xSt^pju at^Hl  b\  ev  1  ti^  >  of  a  seconds*  dursition.    The 
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identification  of  the  vessel  by  her  characteristics  is  simplifiexl  by  the 
fact  that  in  each  minute  her  liji^ht  becomes  visible  foar  times  and  her 
fog  signal  sounds  four  blasts.  She  has  thus  all  the  advantages  of 
nKKlern  improvement.  Her  electric  light  has  given  complett^i  satisfac- 
tion to  navigators,  and  the  plant  is  skillfully  operated.  8he  can  travel 
with  her  own  steam  and  stand  up  to  her  moorings  during  gales.  She 
uras  built  at  We^t  Bay  City,  Mich.,  and  reached  the  light  h<mse  de|K)t, 
Staten  Island,  on  July  26, 1892.  Here  she  received  her  illuminating 
Apparatus,  her  fog-signal  machinery  was  put  in  working  order,  and  her 
oTitfitaDd  equipment  were  made  complete.  The  engine  and  boiler  are 
in  good  condition,  but  several  small  improvemeiits  are  needed.  This 
vessel  received  daring  the  year  electric  supplies,  engineer's  tools,  medi- 
cines, lamps,  hose,  bedding,  provisions,  an<l  fuel. 

2*5,  Sandy  Hook  light-vessel^  Ko»  4Sy  off  the  entrance  to  New  York 
Harbor^ New  York. — This  vessel  is  in  good  condition.  She  was  removed 
from  her  station  for  repairs  on  November  10, 1892,  and  replaced  Janu- 
ary 16, 1893.  The  repairs  consistent  of  placing  alongside  one  boiler  an 
iron  pipe  for  receiving  the  exhaust  from  the  steam  heaters,  putting  in 
boat  booms  and  cleats,  and  calking  and  painting  the  main  deck.  She 
received  during  the  year  engineer's  stores,  brushes,  booms,  paints, 
gaskets,  provisions,  and  fuel. 

276.  Scotland  light-vessel^  No.  7,  off^  Sandy  Hook,  entrance  to  New  York 
Bajf,  New  York. — On  December  29, 1892,  the  Italian  bark  Chiarina,  in 
tow  of  the  tug  Seeking,  ran  into  the  Scotland  light- vessel  and  slightly 
damaged  the  top  of  the  stem  and  the  starboard  cat  head.  The  repairs 
vere  made  by  the  crew  of  the  vessel,  by  whom,  also,  was  patched 
the  metal  torn  oflF  by  ice,  exc4»-pt  a  small  inaccessible  space  under  the 
bawse  pipe.  She  received  during  the  year  ship  chandlery,  a  new 
caboose,  blocks,  betiding,  roi>e,  paint,  tools,  metal,  pumps,  provisions, 
and  fuel. 

— .  Belief  light-vessel  No.  20. — This  vessel  is  at  the  light-house  depot^ 
New  London,  Conn.  She  needs  to  be  docked  and  re^^aired,  at  an 
expense  of  about  $1,500.  The  vessel  received  during  the  year  paint,  a 
pamp,  hose,  and  ship  chandlery.    She  is  kept  in  good  order. 

— .  Relief  light- vessel  No.  23. — This  vessel  is  at  the  light  house  depot, 
^ew  London,  Conn.  On  December  15,  1892,  she  was  taken  oft'  the 
Cornfield  Point  station,  where  she  was  relieved  by  the  new  steam  light- 
ship Ko.  51,  and  towed  to  the  depot.  She  is  in  good  order.  On  the 
station  she  received  paint  and  ship  chandlery.  As  a  relief  ship  her 
expenses  were  nondnal. 

— .  Relief  iight- vessel  No.  16. — This  vessel  is  kept  at  the  general  depot, 

Staten  Island,  in  re^uiiness  for  the  special  service  of  relieving  the 

Sandy  Hook  light-ship  and  for  general  service  elsewhere.    She  was  in 

>^'v\cfe  at  Sandy  Hook  from  November  16, 1892,  to  January  16,  1898, 

\sng\afi©  of  Ught-ship  No.  48,  which  was  brought  in  for  repair.    For  the 
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special  service  she  has  all  the  llluminatiDg  apparatus  and  steani  .fog- 
signal  machinery  needed  to  make  her  a  counterpart  of  ligbt- vessel  No. 
48;  while  for  general  service  the  necessary  changes  would  be  promptly 
made  by  the  force  at  the  depot.  She  is  kept  in  good  condition.  She 
received  during  the  year  pumps,  paints,  deck  lights,  new  sails,  and 
ship  chandlery. 

DAY  OR  UNLIGHTBD  BEACONS. 

Oyster  Pond  Point  Beacon. — The  day  mark  at  this  place  was  reest-ab- 
lished  by  building  an  iron  cylinder  measuriug  4  leet  by  10  feet  fille<l 
with  concrete,  surmounted  by  a  mast  and  square  cage  painted  red,  30 
feet  above  mean  high  water. 

FOGh  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

146,  Beavertailj  Rhode  Island. — ^The  10-inch  steam  whistle,  with  Crosby 
automatic  signal,  was  in  operation  about  433  hours  during  the  year 
and  consumed  some  52  tons  of  coal. 

170.  Point  Judithj  Rhode  Island, — ^The  first-class  steam  siren,  in  dupli- 
cate, was  in  operation  about  729  hours  during  the  year  and  consumed 
some  55^  tons  of  coal. 

174.  Block  Island  (southeasterly) y  Rhode  Island. — The  iirst-clasK  steam 
siren,  in  duplicate,  was  in  operation  about  724  hours  duruig  the  year 
and  consumed  some  42^  tons  of  coal. 

176.  MontauJc  Pointy  Ketc  York, — ^The  first-class  Daboll  trumpet, 
worked  by  caloric  engines  in  duplicate,  was  in  operation  about  524 
hours  during  the  year  and  consumed  some  5  tons  of  coal. 

18JS.  New  London  Harbor^  Connecticnt. — ^Tbe  first-class  Daboll  truhi- 
pet,  in  duplicate,  was  in  operation  about  606  hours  during  the  year  and 
consumed  some  8  tons  of  coal. 

J203.  Little  (htU  Islandj  New  ForA:.— The  secoml-class  steam  siren,  in 
duplicate,  was  in  operation  about  530  hours  during  the  year  and  con- 
sumed some  33  tons  of  coal. 

;.M5.  Falkner  Island y  Connecticut.— The  10-inch  stejun  whistle,  in  dupli- 
cate, was  in  operation  about  518  hours  during  the  year  and  consumed 
some  3$)  t4)us  of  coal. 

;>/<;.  Southwest  LedgCy  Connecticut. — ^The  second  class  Daboll  trumpet, 
in  duplicate  was  in  operation  until  January  27,  1893,  tor  93  hours,  and 
consumed  one  third  of  a  ton  of  coal.  The  signal  now  at  that  station  is 
a  bell. 

:.^9.  Stratford  Shoals  (Middle  Ground),  New  lorA-.— The  second-class 
Daboll  tiHimina  was  in  oiH^ration  for  675  hours  during  the  year  and  con- 
sumed some  4)  tons  of  coal. 

;>.>.;.  P^Hjiild  h'eef,  Connecticut— The  DaboU  trumi>et,  in  duplicate, 
was  in  uperatiou  467  houi*s  during  the  year  and  consumed  some  ^ 
tons  of  coal. 
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^5s  Unions  Neck^  Xew  York, — The  Hccond-chiss  steam  sireu,  in  dupli- 
cate, waft  in  operation  about  482  hours  and  i*onsuinod  soin<*^  30^  tons  of 
coaL 

259.  Greut  Captain  Idandy  New  York. — The  lO-inch  steam  whistle, 
Crosby  automatic,  in  duplicate,  was  in  oi>cratioii  about  343  hours  during 
tbe  year  and  consumed-some  27^  tons  of  coal. 

2(iO.  Execution  Bocks^  New  York. — ^The  automatic  siren,  in  duplicate, 
was  in  operation  about  368  hours  during  the  ye^ir  and  consumed  some 
3d  tOD9  of  coal. 

287.  Rook  BeacoHj  Sandy  Hook^  New  Jerney. — ^The  automatic  siren,  in 
duplicate,  was  in  operation  about  773  hours  during  the  year  and  con- 
smned  some  86^  tons  of  (M)al. 

3(^.  Bobbins  Reef^  New  York, — The  blower  siren  was  in  operation 
abcmt  d4  hours  and  consumed  two-thirds  of  a  ton  of  coal  from  April  25, 
18d3.  During  the  former  part  of  this  year  a  bell  was  used  at  this  sta- 
tion. 

BUOYAGE. 

The  cold  weather  of  the  past  winter  was  more  severe  and  of  longer 
dnration  than  it  had  been  for  many  years.  As  a  consequence,  there 
▼as  a  continuiwce  of  heavy  floes  of  ice  through  the  various  routes  of 
navigation  in  the  district.  The  iron  buoys  were  removed  in  time  and 
spar  buoys  were  set  in  place  of  them.  Many  of  the  latter  were  swept 
away  by  ice,  but  they  were  mostly  recovered  by  the  tenders,  although 
tbe  action  of  the  floes,  setting  in  and  out  with  the  tides,  kept  the  ves- 
sels constantly  at  work.  The  loss  caused  by  the  ice  was  $5,064.43,  a 
comparatively  small  amount.  Several  light-stations  were  so  blockaded 
by  ice  that  the  keepers  were  unable  to  procure  supplies.  In  such  cases 
the  light-house  steamers  were  able  to  do  good  service  by  going  to  their 
relief.  The  winter  service  was  unusually  hard  upon  these  steam  ten- 
ders, and  such  repairs  as  are  needed  will  be  largely  due  thereto.  There 
were  seven  ordinary  buoys  discontinued  during  the  year,  and  ten.new 
ones  were  added  to  the  list.  In  September,  1892,  the  establishment 
was  able  to  contribute  to  the  measures  taken  by  the  National  and  State 
goveruments  for  the  preservation  and  protection  of  the  public  health, 
then  seriously  menaced  by  the  arrival  of  vessels  infected  with  Asiatic 
cholera,  by  cooperating  with  the  health  officer  of  the  port  of  New  York 
in  placing  yellow  buoys  to  mark  the  quarantine  anchorage  and  limits 
in  the  Lower  Bay,  thus  giving  public  notice  of  the  positions  and  pur- 
poses of  the  buoys. 

279-284y  289,  Oedney  Channel  Electric-Buoy  Station^  entrance  to  New 
York  Bay. — ^The  system  of  electric  buoys  in  Gedney  Channel  and  at 
Southwest  Spit,  New  York  Lower  Bay,  was  established  in  1889.  The 
extreme  cold  of  the  past  winter  gave  opportunity  for  such  a  test  as 
had  been  desired  since  they  were  put  in  place  5  a  test  which  should 
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y[  determine  their  availability  as  permanent  aids  to  navigation.    It  was 

;^  ^  severe  and  crucial.    The  ice  floating  in:  and  out  of  the  lower  bay, 

r ,  during  the  whole  winter,  was  heavier  and  more  continuous  than  for 

--  many  years  before.    The  spar  buoys  which  support  the  electric  lamps 

^-1  were  frequently  submerged  for  long  intervals.    During  this  time  the 

lamps  were  broken  and  the  buoys  could  not  be  reached.  Hence  it 
was  found  necessary  to  extinguish  the  lights  during  the  continuance 
of  the  heavy  winter  ice.  After  due  public  notice,  the  electric  buoys  were 
leftunlighted  from  January  12  until  March  8, 1893,  when  they  were  again 
put  into  active  operation.  From  this  experience,  it  is  evident  that  the 
electric  buoys  for  Gedney  Channel  cannot  be  maintained  when  thick 
ice  drifts  through  the  channels  of  the  lower  bay.  But  a  season  of  such 
heavy  ice  is  exceptional.  As  the  navigation  of  thfe  channels  by  night 
during  winters  of  this  sort  is  always  dangerous  and  is  practically 
suspended,  the  extinguishment  of  the  electric  buoys  at  such  times 
will  not  cause  loss  or  acc^ident  to  vessels.  On  the  other  hand,  the 
vast  benefit  which  they  confer  on  navigation  during  at  least  85  per 
cent  of  the  whole  year  is  a  conclusive  argument  in  favor  of  their  reten- 
tion as  permanent  aids  to  navigation.  Each  of  the  lights  failed  at  one 
time  or  another,  but  repairs  were  made  at  once  by  on  e  of  the  light- house 
tenders,  or  by  the  steam  launch  which  was  attached  to  the  station  dur- 
ing the  summer  months.  The  causes  of  failure  were  defects  in  parts  of 
the  cables,  by  breakage  of  lamps  by  the  ice,  or  by  collisions  with  pass- 
ing vessels.  The  defects  were  not  in  the  system,  but  in  the  details; 
such,  for  instance,  as  the  covering  of  the  cables  at  the  points  where 
they  are  connected  to  the  buoys,  defective  splices,  or  imperfect  lamps, 
all  of  which  can  bp  easily  remedied  in  the  newer  developments.  In 
»  one  instance,  the  buoy  of  No.  4  light  had  been  run  down  and  the  lamp 

destroyed  by  a  passing  vessel.  lu  three  cases  new  juniper  buoys 
were  supplied  to  take  the  places  of  those  long  exposed.  The  boilers  at 
the  light-station  were  cleaned  and  repaired  several  times  during  the 
year,  the  engines  and  dynamo  were  overhauled,  and  the  entire  plant, 
buildings,  and  supplies  received  careful  attention.  They  are  now  in 
fairly  good  condition.  The  tenders  did  the  work  required  of  them  in 
an  etlicient  manner,  directed  by  their  masters  in  the  ordinary  repairs, 
and  supervised  by  the  assistants  to  the  inspector  where  expert  infor- 
mation was  required. 
For  service  at  this  station  during  the  present  year,  there  are  on  hand : 


■I 


/ 


Feet. 

Single  iirmorod,  Hingle  oomliictor  ruble 2, 205 

Double  iiTinored,  Mingle  comluct«»r  cable 16, 240 

])ouble  H-rinored,  tUuH)  otmdiiotor  cuble 15,  280 

The  steam  boilers  at  this  station  are  not  jwwerful  enough,  when 
used  singly,  to  supply  the  power  needed  to  run  the  lights.  As  it  has 
boi-iu  the  practice  to  uai^  both  boilers  at  rather  high  pressure,  aud  at 
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the  same  time,  there  is  do  duplicate  boiler  upon  which  to  rely  In  case 
of  accident. 

The  exx>erience  acquired  in  devising  a  phin,  procuring  materials,  put- 
ting the  plant  in  ]3osition,  and  observing  in  successful  operation  the 
system  for  lighting  the  water  front  at  Chicago,  111.,  can  be  eniploy.ed 
to  improve,  with  slight  change  and  adaptation,  the  system  of  lighting 
the  electric  buoys  in  the  neighborhood  of  Sandy  Hook.  It  is  expecteil 
that  such  changes  and  substitutions  will  be  made  in  the  near  future 
as  will  reduce  the  expense  of  maintenance  and  increase  largely  the  efli- 
eieucy  of  the  lights  now  used  in  the  lower  bay. 

CHICAGO  FAIR  BUOYAGB*. 

When  the  Light  Housa  Board  decided  to  light  by  electricity  the 
World's  Fair  front  at  Chicago,' the  inspector  of  the  third  light-house  dis- 
trict was  directed  to  devise  the-  plan,  provide  the  materials,  and  put 
the  system  adopted  into  operation.  The  system  finally  adopted  pro- 
videil  fourteen  juniper  spar  buoys,  50  feet  long,  prepared  and  fitted  like 
the  electric  buoys  in  Gedney  Channel,  New  York  Bay,  with  the  neces- 
sary sinkers  and  shackles,  the  100  candle  power  incandescent  lamps, 
with  guards;  single  armored^  single-conductor,  submarine  cable,  13 J 
miles  long,  to  connect  with  the  buoys;  the  necessary  attachments  of 
converters,  lightning  arresters,  fuse  boxes,  switches,  switch  board,  and 
the  like.  The  cable  was  made,  laid,  and  operated  experimentally,  under 
agreement  with  the  contractors,  for  forty-eight  consecutive  hours.  The 
converters,  arresters,  and  other  auxiliary  parts  of  the  plant  wn^re  pur- 
chaseil,  and  the  lamps  were  bought  in  the  open  market.  The  electric 
current  was  furnished  by  tlie  World's  Fair  to  the  outer  end  of  the  (Casino 
wharf.  The  buoys,  guards,  and  appendages  were  shipped  from  the 
general  light-house  dei>ot.  The  work  was  pushed  rax)idly  to  conijile- 
tion.  The  buoy  plant  was  successfully  operated  and  brilliantly  lighted 
for  the  first  time  on  the  night  of  July  1,  1893,  by  the  direct  current, 
arc  series,  incandescent  system,  with  Bernstein  lamps.  As  located  and 
lighted,  the  system  in  operation  is  brilliant  and  entirely  successful,  and 
is  among  the  important  new  features  of  electric  develo])ment  exhibited. 
Lieut.  Commander  West's  report,  in  an  appendix  to  this  report,  gives 
a  detailed  description  of  the  system  employed  in  the  Chicago  buoyage, 
with  its  cost  and  drawings.  By  the  application  of  experience  gained 
from  the  electric-lighted  buoys  in  Gedney  Channel,  New  York  Bay, 
and  by  the  exercise  of  economy  a  small  balance  from  the  approjjriation 
of  $20,000  made  by  Congress  was  saved  from  the  maintenance  of  the 
lights. 

DEPOTS. 

Staien  Island^  New  YorTc. — This  depot  is  the  purcliasing,  receiving, 
and  distributing  center  for  the  general  supplies  needed  by  the  entire 
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LightrnouseEstablisliineut. '  A  large  force  aud  mu(!h  labor  are  needed 
to  carry  on  its  work  properly.  Here  are  received,  set  up,  aud  tested 
all  the  lenses  and  clockwork  coming  from  abroad;  here  is  made  all 
the  clockwork  for  driving  the  smaller  lenses  of  the  service  and  for 
furnishing  the  characteristics  of  the  souixd  signals;  here  are  made 
ail  the  reflectors  required  for  light-ships,  all  the  lamps,  burners,  and 
supports  required  for  the  vessels  aud  shore  stations  of  the  establish- 
ment, all  the  lanterns  for  the  light- vessels,  all  the  cans  in  which  oil 
is  furnished  to  all  vessels  aud  stations;  here  are  made  all  repairs  of 
importance  to  illuminating  apparatus;  here  are  delivered  all  the  can, 
nun,  bell,  mid  whistling  buoys  furnished  to  the  establishment,  with 
their  chains,  sinkers,  ballast-balls,  anchors^  etc.;  here  is  set  up  and 
tested  all  fog-signal  machinery.  All  general  supplies,  such  as  oils, 
wicks,  chimneys,  i)aints,  ropes,  canvas,-  tools,  and  hundreds  of  other 
articles  are  bought  under  contract  and  delivered  at  this  depot.  Here 
everything  received  is  tested,  weighed,  or  measured  and  approved 
before  acceptance  for  the  general  service;  here  they  are  stored  and 
hence  they  are  issued.  The  large  quantities  of  each  article  furnished 
allow  of  its  being  supplied  at  a  figure  far  below  what  it  would  cost 
were  its  purchase  made  separately  for  each  district.  The  tests  applied 
by  experts  to  every,  purchase  insure  t*lie  satisfactory  quality  of  all 
articles  obtained.  •Were  it  practicable  to  present  in  detail  a  year's 
operations  at  this  depot  no  further  argument  would  be  needed  to  set 
forth  its  usefulness  and  its  value. 

All  this  work  requires  intelligence  and'skill.  But  neither  intelligence 
nor  skill  can  overcome  wholly  defects  which  are  inherent  in  the  place 
where  the  work  is  done.  The  lamp  shop  is  overloaded  with  work ;  the 
storehouses  are  crowded  beyond  their  capacity;  the  grounds  are  encum- 
bered to  an  extent  which  impedes  easy  movement.  These  detects  mean 
that  theestablishment  is  steadily  running  biehind  because  the  depot  can 
not  keep  up  with  its  demands;  they  mean  that  materials  must  be  moved 
and  removed,  that  supplies  must  be  handled  and  rehandled.and  hence 
that  much  money  is  wasted.  The  need  for  enlarging  the  facilities  of  the 
depot  for  the  reception,  handling,  and  care  of  supplies,  oil,  and  other 
stock'  is  more  pressing  every  year.  Now,  it  is  necessary  to  provide 
better  accommodations.  The  storehouse  was  built  in  1864,  when  space 
was  required  for  only  2,600  packages  of  supplies  of  all  kinds.  In  1885 
the  ^number  of  packages  stored  was  5,600.  In  1891  sf  lace  had  to  be 
made  l^y  building  tiers  and  overcrowding  for  7,800  packages.  These 
last  figures  do  not  include  packages  containing  paints,  paint  oil,  chim- 
neys, etc.,  which  are  stored  in  buildings  apart  from  the  main  store- 
house. The  number  of  packages  stored  in  1892  amounted  to  8,100. 
The  steady  increase  in  the  volume  of  business  done  at  the  depot  is 
shown  by  the  fact  that  8,500  packages  were  stored  here  in  1893.  While 
the  demands  of  the  service  have  grown,  this  depot  has  remained  with- 
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oat  addition.  The  oil  houne  on  the  dovk  was  Ijuilt  in  1S81,  suul  lield 
with  safety  25,000  causes  of  mineral  oil.  Storage  is  now  required  for 
60,000  cases.  It  is  proposed  to  remove  the  coal  wheds  from  their  pres- 
ent site  to  the  soathern  end  of  tlie  water  front,  and  then  to  enlarp^e  tlie 
oil  house  to  an  ample  size,  and  strengthen  it  for  use  in  every  part. 
The  storehouse  proper  should  be  enhvrged  to  nearly  twice  its  present 
size,  which  would  require  the  removal  of  its  adjuncts  to  other  sites. 
One  of  these  would  require  the  ground  occupied  by  the  small  hcnise 
n^ff  the  north  wharf,  now  used  by  the  Kevenue  Marine  as  a  recep- 
tacle for  condemned  stores.  In  any  event,  the  spa<'e  so  occupied  is 
needed  for  the  depot,  where  every  foot  is  indisiHMisable  for  the  w^ork  to 
be  done.  The  storehouse  occupied  by  the  Revenue  Marine  is  used 
merely  to  hold  dunnage  and  refuse.  It  is  ba<lly  out  of  repair  and  should 
be  cleaned  out  in  the  interests  of  health.  Every  available  inch  of  ground 
is  needed  for  light-house  purposes;  and  this  building  should  be  cleared 
out  and  turned  over  to  the  inspector  for  light-house  use  in  storing  many 
things  now  under  contract  that  are  not  delivered  because  of  want  of 
room  at  the  station. 

A  new  steam  fire  engine  has  been  bought,  an  engine  house  has  been 
built,  and  a  fire  department,  composed  of  the  employes  of  the  depot, 
has  been  organized,  equipped,  and  drilled  for  service  in  time  of  need. 

The  station  is  dependent  for  light  upon  an  electric  plant  outside  the 
groands.  If  this  should  fail  to  do  its  work,  the  de|X)t  would  be  with- 
out light.  It  should  be  lighted  by  its  own  plant.  There  is  steam  power 
enough  here  for  the  purpose,  and  it  would  only  be  necessary  to  pur- 
chase two  dynamos  tind  the  necessary  switchboard  and  other  connec- 
tions to  do  the  work.  The  houses,  offices,  shops,  et<5.,  are  now  all  wired. 
The  safety,  security,  and  increased  efficiiency  of  lighting  afforded  by 
the  electric  system,  even  though  at  a  small  increase  of  expense  over 
older  methods,  seems  to  justify  the  establishment  of  our  own  electric 
yant  at  this  depot.  The  public  property  stored  at  the  deix>t  is  vast 
and  valuable,  and  needs  the  most  effective  means  for  its  protection. 

The  serviee  of  the  ofiice  and  the  work  of  the  depot  were  as  well  done 
as  the  lack  of  facilities  at  the  station  would  permit. 

The  work  done  during  the  past  year  under  the  inspector  consisted  of 
receiving  and  testing  oils,  paints,  and  chimneys;  inspecting  and  weigh- 
ing provisions  and  general  stores;  repairing  buoys,  tenders,  aiid  boats; 
making  and  repairing  sails,  awning,  and  canvas  covering;  receiving, 
storing,  and  shipping  general  and  incidental  supplies,  buoys,  and 
appendages,  light- vessel  equipments,  rations,  and  fuel;  h)ading  and 
unloading  the  supply  steamer  and  the  tenders;  and  improving  and 
perfecting,  so  far  as  might  be,  the  resources  and  system  of  a  depot 
from  which  the  establishment  is  supplied. 

The  work  done  by  the  light-house  engineer  consists  of  manufacturing 
and  repairing  lamps,  supplies,  fitting  illuminating  apparatus,  making 
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oil  cans  and  boxes  for  supplying  oil  to  light-stations,  manufacturing 
lighthouse  and  light-ship  lanterns,  receiving  material  for  manufacturing* 
and  repair  work,  repairing  light-houses,  oil  houses,  and  other  struc- 
tnres,  repairing  buoys,  and  appendages,  and  general  works  of  repair  in 
the  district. 

A  creditable  display  of  lenses,  lamps,  etc.,  was  prepared  and  sent  to 
the  Columbian  Exhibition  at  Chicago,  111. 

A  suitable  engine  house  for  the  reception  and  care  of  the  x>ortable 
Are  engine  has  been  built. 

The  dredging  and  removal  of  the  reef  in  the  northwest  comer  of  the 
basin  were  completed,  and  the  north  arm  of  the  north  wharf  was  built 
out  to  its  junction  with  the  east  face.  The  coal  bulkhead  wharf  was 
extended  north  to  the  north  wharf.  The  south  wharfandrunway  wei^e 
repaire<l,  and  snubbing  posts  were  driven  along  the  east  face  of  the 
old  north  wharf,  foundings  were  taken  on  the  lines  of  the  proposed 
enlarged  basin,  and  on  the  southward  extension  of  the  bulkhead  wharf 
to  the  American  Cotton  Docks.  Plans  and  specifications  were  pre- 
pared and,  after  advertising  for  bids,  a  contract  was  made  for  building 
the  sea  wall  of  the  east  face  of  the  new  south  wharf. 

The  following  is  a  list  of  the  improvements  needed  at  this  depot, 
with  their  estinmted  cost.  They  are  arranged  in  the  order  of  their 
necessity. 

KxtiMittiou  to  lump  «hop $24, 000 

N«^w  tflovntor 3, 000 

Ni»w  lH)iU^r  rwm\ 2, 500 

Now  en^iius  in  phire '. 3, 000 

Ni»\v  boiWr,  in  \\h\vv 2, 000 

AtUUtiouAl  shaltiiiv:  500 

>YU\UVKS   ANI>    H.VSIX. 

South  !««v*  wrtn ; $50,000 

South  whrtif 15,000 

!>rtHl)ir'",J«  h«j*iu  rtu«l  ivuuu  iu>»  t»M  w  hai  \  t\H 15, 000 

Hulkhimtl  iumHUUu^     40,000 

t\ml  »hmr 5,000 

Al>lMnt>NAl.  Hill  i>i.\v;s. 

l\><*UhtHl $5,000 

Ho(Htiu|(  nmohiurry 1,000 

N>\v  oil  boUM^ 20, 000 

K«n:iu«M^rV  ston^houKo 3, 000 

KxUviuUu|s  hlAoWAmilh  nhop 1, 500 

It  is  tv^timattMl  t hat  impixwements  to  x  he  extent  of  $7.VK)0  are  urgently 
u^hhUhI  during  the  tHuniug  ye^ir,  and  it  iv<  iv*»mmended  that  an  appro- 
pmtion  of  at  UmixsI  this  amount  Im>  mtnie  tlien^for. 

.Vfff  /.i»iit?<)H«  t\»HM, --Thow  is  kept  at  this  do|K>t  a  stock  of  buoys 
mul  apiHMula^vi,  ehaiu  eabK\   anchor^  and  tuel  for  general  serv- 
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ice,  together  with  oil,  lime,  and  cleansing  materials  Kufficient  for  emer- 
gencies. The  steam  tender  Cactwf  is  stationed  here,  her  work  being 
chiefly  in  the  eastern  section  of  the  third  light-house  district.  There 
are  now  two  relief  light-ships  at  this  depot,  No.  20  for  ordinary  stations, 
and  No.  23  especially  for  duty  at  Cornfiehl  Point.  The  old  waterpii)eH 
were  taken  up  and  new  pipes  were  laid  from  the  street  main  and 
extended.    The  depot  is  now  in  good  order. 

Goat  Islandy  Newport  Harbor^  Rhode  Inland. — Coal  is  kept  at  this 
depot  for  the  stations  in  the  vicinity,  and  for  the  tenders  when  wcn'king 
in  the  eastern  section  of  this  district.  Buoys  and  a]>pendages,  light- 
ship chain  and  anchors  are  kept  on  the  wharf  for  emergencies.  The 
yilanking  of  the  wharf  is  being  renewed,  and  when  this  \»  done  the 
depot  will  be  in  good  con<lition.  A  few  improvements  for  keeping  the 
buoys  will  be  made. 

Juniper  Island^  LaJce  Champlain^  Vermont. — This  is  now  a  good  depot 
for  buoys,  boats,  and  supplies.  Under  tlie  act  of  Congress,  of  March 
3, 1891,  making  an  appropriation  for  the  purpose,  the  wharf  was  rebuilt 
and  extended  about  80  feet,  and  a  shed  for  boats  and  l)uoys  was  built 
at  it«  inner  end: 

TENDERS. 

The  Armeria. — ^This  supply  steamer  was  employed  from  August  1  to 
September  24, 1892,'  in  delivering  annual  supplies  to  the  light-stations 
from  St.  Croix  Biver,  Maine,  to  North  Brother  Island,  New  York.  On 
her  trip  from  December  5, 1893,  to  March  19, 1893,  she  supplied  the  sta- 
tions between  Cape  Lookout,  North  Carolina,  and  Point  Isabel,  Texas. 
On  the  third  voyage,  from  May  15, 1893,  to  July  3,  1893,  she  supplied 
the  stations  between  Cape  Henry,  Virginia*,  and  Bobbins  Reef,  includ- 
ing the  Hudson  River,  New  York.-  In  performing  this  service,  the 
Armeria  steamed  14,500  miles  of  continuous  travel  and  consumed  1,169 
tons  of  coal.  Her  deliveries  embraced  249,000  gallons  of  mineral  oil, 
230  tons  of  paints,  oils,  and  turpentine,  3,750  boxes  of  chimneys  and 
aappUes,  and  10,370  packages  of  cleaning  materials  and  miscellaneous 
stores.  She  landed,  at  the  different  district  depots,  300  tons  of  chain, 
shackles,  ballast  balls,  and  incidentid  supplies,  and  furnished  trans- 
portation and  assisted  in  such  locfVl  work  as  the  district  officers  required. 
The  services  of  this  vessel  are  of  the  first  importtmce  to  the  establish- 
ment, and  are  always  performed  carefully  and  well,  while  she  herself 
continues  to  prove  that  she  is  well  adapted  for  her  special  work.  The 
prevalence  of  dense  fogs,  when  the  vessel  was  at  work  on  the  New  Eng- 
land coast,  made  navigation  difficult;  but,  beyond  the  fact  that,  in  land- 
ing in  .the  surf  at  the  coast  lights  and  crossing  shoal- water  bars  in  heavily 
laden  boats,  the  service  was  extra  hazardous,  there  is  no  incident  of 
special  note  in  the  history  of  the  vessel  for  the  past  year.  She  needed 
few  repairs  and  they  were  made  by  the  force  at  the  depot.    Her  present 
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condition  is  good.  She  is  to  re4»eive  iiinv  water  tanks  and  a  circulating 
puinp.  Slie'is  kept  in  excellent  order  and  in  good  discipline.  She 
received,  during  the  year,  engineer's  stores,  ele<5tric  supplies,  crockery, 
medicines,  ship  chandlery,  provisions,  and  fuel. 

The  John  Rodgers. — This  steamer  was  off  duty  for  repairs  only  nine 
days  during  the  year.  The  heavy  ice,  moving  through  the  bays  and 
harbors  of  the  district,  kept  her  and  the  other  tenders  constantly  busy 
during  the  winter  replacing  and  recovering  buoys.  During  the  year  she 
steamed  aboutll,155  miles  and  consumed  702  tons  of  coal.    She  changed 

> 

or  replaced  329  buoys,  painted  283,  and  recovered  32 ;  delivered  411  tons 
of  coal  and  143  packages  of  supplies ;  mai^e  02  shipments  of  freight,  and 
in8i)ected  108  stations.  She  was  employe<l  59  dfays  in  attending  to  the 
electric  buoys  at  Sandy  Hook,  25  days  in  changing  and  serving  light 
ships,  10  days  filling  the  gas  tanks  at  Homer  Shoal  beacon,  and  70  days  at 
the  general  depot,  storing  supplies,  preparing  shipments,  and  painting 
buoys.  The  other  working  days  of  the  year  were  given  to  buoy  serv- 
ice, delivering  supplies,  marking  wrecks,  and  attending  to  post  lights. 
She  assisted  in  buoying  the  channels  for  the  gieat  naval  parade  in 
April,  1893.  Her  work  was  well  done,  and  she  is  kept  in  excellent 
order.  A  new  boiler  for  this  tender  is  now  nearly  completed.  During 
the  year  she  was  furnished  with  cooking  utensils,  engineer's  stores,  bed- 
ding, carpets,  ship  chandlery,  provisions,  and  fuel. . 

The  Cactus. — ^This  steamer  rei*eived  a  newl>oiler,  a  steam  steererand 
minor  repairs,  in  the  early  part  of  the  year,  and,  in  consetinence,  was 
off  duty  for  47  days.  She  was  employe4  for  a  week  in  eonoeetion  with 
the  naval  parade  of  the  Columbian  celebration,  and  another  week  in 
phu>ing  buoys  in  Long  Island  Sound  for  the  trial  trip  of  the  U.  S.  S. 
Machias.  For  Hie  rest  of  *t]ie  year  she  w;^  constantly  employed,  the 
heiwy  ice  of  the  winter  abiding  largely  to  her  duties.  She  steamed 
H,4tKi  miles  and  consumetl  499  tons  of  coal:  changed  or  replaced  256 
buoys;  delivered  509  tons  of  coaK  25  cords  of  wood,  and  33  barrels  of 
lime;  made  244  inspections  of  lights,  170  shipments  of  supplies,  and 37 
deliveries  of  rations  and  stores  The  buoys  and  appendages  kept  at 
the  New  London  and  Newjxirt  deiH>ts  were  cleaned,  repaired,  and 
IHUutiHl  by  the  crew  of  the  vessel.  t>he  is  kept  in  good  order.  Tlic 
hull  of  the  vessel  is  in  go^Ml  condition.  She  will  be  furnished  with  a 
new  whale Inrnt^  iutheenginet^r'sdei>artment,the  boiler  willreceive  soft 
l^Ueluv^  and  eight  new  six'ket  Indtv^:  the  lower  joint  of  the  cylinder  will 
W  re^HunnK  and  the  viUve  chests,  in  use  sim*e  1S09,  will  be  repaired  or 
ivnewtnU  as  may  Ih>  found  best  alter  examination  of  them  on  the  inside. 
Iler  incidental  supplies  during  the  year  were  principaUj  a  new  boiler, 
iHH^king  uten^uK  engimn^r^s  stores,  a  new  steam  steerer,  carpets,  tire 
brick,  slup  chandlery,  pr\n  isious,  and  ftiel. 

The  (;«#i^«^Mia.— This  st^>amer  was  laid  up  44  days  tor  repairs,  which 
wuisistei)  in  giving  her  a  new  Unler,  overhauling  her  engine,  extending 
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her  deck  hoase  aft  6  feet,  to  make  a  nie88  room  for  the  officers,  calking 
the  forward  deck  and  patting  new  nheathing  on  it,  and  cleaning  and 
liainting  her  bottom.  For  the  rest  of  the  year,  her  regular  work  and 
the  extra  service  caased  by  the  ice  kept  her  constantly  on  the  move. 
She  placed  or  replaced  209  buoys  and  cleaned  and  painted  205; 
repaired  the  cables  and  lamps  of  the  electric  buoy  system,  at  Sandy 
Hook,  twenty  times;  made  tours  of  inspection  throughout  the  district; 
delivered  365  tons  of  coal  and  2  cords  of  wood;  recovered  one  whis- 
tling buoy  from  the  beach  and  one  found  drifting  out  at  sea.  This 
tender  performed  the  special  service  of  breaking  the  blockiule  of  ice  at 
several  stations,  and  relieving  the  keepers  with  provisions  and  water; 
and  was  also  engaged  in  marking  with  buoys  the  route  of  the  naval 
l>arade.  In  the  discharge  of  her  various  duties,  she  steame<i  8,150 
miles  and  consumed  467  tons  of  coal.  She  is  kept  neat  and  serviceable. 
Daring  the  year  the  Gardenia  was  furnished  with  engineer's  stores,  a 
new  boiler,  tableware,  fire  brick,  paints,  medicines,  ship  chandlery, 
hose,  provisions,  and  fiiel. 

The  Mistletoe. — This  steamer  vulb  almost  continuously  engaged  on 
works  of  repair.  She  is  in  fair  condition  as  to  her  hull,  but  hpr  boiler 
and  engine  need  renewal.  Such  repairs  were  made  as  to  make  them 
safe  to  use.  During  the  year  she  ran  about  7,570  miles  with  a  consump- 
tion of  some  782  tons  of  coal. 

The  Rose. — ^The  new  boUer  and  engine  put  in  this  steamer,  after  she 
was  lengthened  15  feet,  have  not  yet  given  satisfaction.  As  a  couse- 
qaence  she  has  been  of  but  little  use  during  the  year.* 

Launch  Nettle. — Minor  repairs  were  made  to  this  launch.  She  was 
usefully  emi>loyed  in  Lake  Ghamplain,  the  Hudson  River,  and  in 
carrying  workmen  and  light  freight  about  New  York  Bay  and  Harbor. 
During  the  year  she  ran  about  2,995  miles,  with  a  consumption  of  some 
•>3  tons  of  coal. 

TBNDBE  FOB  ENGINEER  OF  THE  THIRD  LIGHTHOUSE  DISTRICT. 

The  engineer's  tender,  the  Mistletoe^  is  the  oldest  tender  in  this  dis- 
tnct,  and  one  of  the  oldest  in  the  service.  She  was  built  in  1871-'72. 
She  has  done  good  service,  but  to  put  her  in  effective  condition  would 
require  new  boilers,  engine,  shafting,  wheels,  and  such  other  radical 
changes,  that  It  would  be  more  economical  to  build  a  new  boat  of  a 
stronger  and  more  modem  type. 

The  following  recommendation,  made  in  the  Board's  last  annual 
re[)ort,  is  renewed : 

A  Dew  steel  screw  steamer  is  needed  to  take  the  i)lace  of  au  old  side-wheel  steamer. 
The  hitter  has  been  nearly  worn  ont  by  long  and  hard  servi<*o  in  the  waters  of  Lon^ 
Island  Sound  and  on  the  seacoast  of  New  York.     She  is  too  small  to  do  the  work  of 


*The  boiler  and  engine  atfe  now  in  projier  order  and  the  tender  isdoing  good  work. 
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the  third  light>hc— a  dutrict  properly.  8he  is  bo  slow  that  a  great  deal  of  time  is 
loet  unoeeessarily.  The  needs  off  this  district,  which  is  the  largysst  and  most  im- 
portant of  the  country y  would  be  far  better  and  more  economically  snbserred  Y>y  n 
steamer  of  the  latest  design.  •  It  is  estimated  that  snelin  steamer  can  be  bnilt,  fitted 
onty  and  made  ready  for  service  at  a  cost  not  exceeding  $96,600^  aad  it  is  xtecom- 
mended  that  an  appropriation  of  this  amount  be  made  therefor. 

It  will  co8t  between  #35,000  and  $40,000  to  pat  the  Mistletoe  in 
good  order.  Should  s.acli  an  expenditure  be  made,  she  will  be  still  ill 
adapted  to  the  work  she  has  to  do,  because  she  is  a  side-whed  vessel, 
and  because  ^e  will  never  have  the  necessary  speed. 
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iri     ,  Ifii  HHIUI- 

1  a|llilf  li     11 


1893.  KEPOHT   OF   TUK   UGUT-UOUbE    BOARD.  79 


FOURTH  DISTRICT. 

• 

Tlie  fonrtli  district  extends  from  SlirewHbury  River,  New  Jersey,  to 
aud  iucliidiiig  Metomkiii  Inlet,  Virgii^iu,  and  enibracen  all  the  aids  to 
uavigatioQ  on  the  seacoast  ot*  New  Jei*sey  below  the  Highlands  of 
Navesink,  on  the  Delaware  Bay,  the  Delaware  and  Schuylkill  rivers, 
the  seacoasts  of  Delaware  aud  Maryland,  and  part  of  the  seacoast  of 
Virginia. 

Impebtor. — ^Commander  Purnell  F.  Harrington,  U.  S.  Navy. 

Engmeer, — Capt.  Edward  Maguire,  Corps  of  I'^ngineers.  U.  S.  Army, 
to  October  11, 1892;  since  then,  Capt.  Frederick  A.  Mahan,  Corps  of 
Engineers,  U.  S.  Army. 

In  this  district  there  are : 

Light-houAes  and^beacon  lishta,  inclnding  7  i)08t  lighta 56 

Light-ships  in  position , 4 

Day  or  nnlightM  bearous 4 

Fog  signals  operated  by  steam  or  hot-air  en j^cine.s 6 

Fog  signals  operated  by  clock  work 7 

Whistling  bnoys  in  position 4 

Bell  buoys  in  position 6 

Ice  buoys  for  winter  use '. IH 

Other  bnoys  in  position ^ 175 

Steamer  Zixatiia,  buoy  tender  and  for  supply  and  inspect  ion 1 

Schooner  Clover,  fot  construction. and  repairH 1 

LIGHT  STATIONS.   . 

S5S,  Squan  Jnlet^  HeacooHt  of  New  Jersey, — A  new  site  was  selected 
and  measures  were  taken  for  its  purchase  and  obtainin^i^  title. 

359.  Barnegat,  Barnegat  Inlet ^  Hea,coast  of  New  Jersey. — ^Alterations' 
to  the  (Jwelling,  to  give  suitable  and  sufficient  accommodation  for  the 
keepers,  were  begun  in  April.  The  interior  of  the  present  dwelling  was 
entirely  remodeled  and  refitted,  as  was  a  portion  of  its  exterior.  An 
addition  was  made  to  the  house  of  the  sc<»ond  assistant  keeper,  as  the 
present  dwelling  admitted  of  but  two  rooms  for  the  use  of  himself  and 
tUinily.  The  work  is  now  well  advanced.  Kepairs  were  made  to  the 
roof  of  the  tower,  which  leaked  badly. 

NoTK. — The  keepers  moved  into  the  now  Uwelling  on  September  14,  1893. 

361.  Ahsecofij  Ahsecon  Inlet^  seacomt  of  New  Jersey. — The  additions 
and  alterations  to  the  assistant  keeper's  dwelling,  in  i^rogress  at  the 
dose  of  the  last  fiscal  year,  were  completed.  Slisjut  alterations  were 
also  made  to  the  interior  of  the  principal  keeper's  dwelling  audits 
chimney  was  rebuilt.    A  new  main  for  water  supply  was  laid,  with 
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coiiuections  for  carrying  the  water  into  the  dwelling.  The  wast«*  and 
rain  pipes  were  also  connected  with  the  sewage  mains  of  Atlantic  City. 
The  walks  were  partly  relaid,  repairs  were  made  to  the  outbaihlings, 
and  the  call-bell  system  was  overhauled  and  rearranged.  A  brick  oil 
honse  was  built.  * 

366.  Cape  Mayj  north  side  of  entrance  to  Delaware  Bay^  stacoast  of  Xeio 
Jersey. — ^A  brick  oil  house,  14  feet  by  18  feet  in  plan,  was  built,  and 
various  minor  repairs  were  made. 

369.  Delatoare  Breakwater  front  range,  Delaware. — ^The  characteristic 
of  this  light  was  changed  on  September  15, 1892,  from  fixed  white 
varied  b^r  a  white  fiash  every  45  seconds,  to  fixed  white  during  perioils 
of  2^  seconds,  separated  by  eclipses  of  2^  seconds'  duration. 

— .  Big  Oyster  BedSy  mouth  of  Mauriee  Riverj  Delaware  Bay,  yew 
Jersey.T-The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not 
exceeding  $25,000,  was  authorized  by  the  act  approved  •February  15, 
1893,  but  po  appropriation  theretbr  has  yet  been  made.  The  Board 
again  recommends  th^t  the  amount  named  be  appropriated. 

371.  MispiUion  Creek^  Delaware  Bay,  Delaware, — ^A  niyrrow  red  8e<».tor 
was  placed-  in  this  light,  to  mark  the  line  of  turning  into  MispiUion 
Greek. 

376.  Cross  Ledge^  Delaware  Bay,  Delaware. — The  foundation  pier 
was  seriously  damaged  by  ice  during  the  past  winter.  Measures  are 
being  taken  for  its  repair. 

— .  8alen%  Creek  lightstation,  southern  side  of  Salem  Creek,  Delatrare 
Bay,  New  Jersey.— The  establishmeift  of  a  light-station  here,  at  a  cost 
not  exceeding  $800,  was  authorized  by  the  act  approved  February 
15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
again  recommends  that  the  amount  named  be  appropriated. 

383.  Reedy  Island,  Delaware  River,  Delaware.— The  characteristic  ot 
this  light  was  changed  l^ovember  30, 1892,  from  a  flashing  light  to  a 
fixed  light  of  the  fifth  order.  This  change  is  temporary,  provision 
having  been  made  by  Congress  fo  make  this  light  the  front  one  of  a 
range.  The  rear  light-house  of  the  range  is  to  be  placed  in  or  near  the 
town  of  Port  Penn,  Del.  The  color  of  the  dwelling  at  this  station  wjus 
changed  from  drab  to  white,  with  lead-color  trimmings  and  green 
shutters. 

390.  Christiana  Beacon,  mouth  of  Christiana  River,  Delaware.— Owing 
to  settlement  and  other  causes,  the  pier,  at  the  outer  end  of  the  jetty 
on  which  the  beacon  now  stands,  has  become  unsafe  and  renders  a  new 
foundation  for  it  necessary.  This  was  begun  and  is  now  under  con- 
struction. Slight  repairs,  made  necessary  by  a  sailing  vessel  fouling 
with  the  beacon,  were  made. 

:m.  Fort  Mifflin  Bar  Cut  Range  (rear),  helow  BiUingsport,  Delaware 
linger,  New  J vrHn/.— The  station  was  put  in  thorough  order,  and  minor 
repairs  were  made. 
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418,  Assateaguey  As^aUague  Island,  seaco€ist  of  Virginia. — The  interior 
of  the  keeper's  dweUing  was  torn  out  and  it  was  remodeled  and  reiittijd, 
and  additions  to  it  were  made  to  give  the  keepers  proper  and  necessary 
living  rooms. 

REPAIRS. 

At  each  of  the  following-named  stations,  repairs  of  grciiter  or  less 
extent,  were  made  during  the  year: 


360  Tacker  Beacb^  N.  J. 

368.  Delaware  Breakwater  (East  end); 

Del. 

369.  Delaware     Breakwater       Range 

rfront),  Del. 

370.  Delaware      Breakwater       Range 

(rear),  Del. 

371.  Mispillion  Creek,  Del. 
^.  Brandy  wine  Shoal,  DeL 

374.  Maorice  River,  N.J. 

375.  Egg  Island,  N.  J. 
379.  Cohansey,  N.  J. 

381.  382.  Port  Penn  Range,  Del. 
381.  Finna  Point  Range  (front),  N.  J. 


387.  New  Caatle  Range  (rear),  D««l. 

388,  389.  Deep- Water  Point  Range,  N. 

J. 

391.  Christiana,  Del. 

392,  393.  Cherry  Island  Range,  Del. 
394,  395.  Schooner  Ledge    Rango,  Pa. 

396.  Billingsport  Range  (front),  N.  J. 

397.  Tinicum  Island  Range  (rear),  N.  ,J. 
400,  401,  402.  Horseshoe  Range,  WeHt 

GrQup,  Pa. 
403,  404,  405.  Horseshoe  Range,    Kii^t 

Group,  N.  J. 
416.  Fenwick  Island,  Del. 
419.  Killick  Shoal,  Va. 


LIGHT-SHIPS. 

364.  Northeast  End  of  Five- Fathom  Baiik  light-vessel^  No.  44,  off  the 
seaeoast  of  New  Jersey. — On  May  3, 1893,  this  vessel  was  relieved  by 
ligbt-ship  No.  37  and  brought  in  for  docking  and  repairs.  She  was 
taken  on  the  dry  dock  and  the  bottom  thoroughly  cleaned  and  paint(^d 
with  two  coats  of  germicide  paint.  An  examination,  while  in  dock, 
showed  that  the  plates  of  the  bottom  were  sli^itly  pitted,  exc<»pt  in 
places  where  it  was  still  covered  by  red  lead,  put  on  in  November,  1S89. 
The  germicide  paint,  which  was  put  on  in  February,  1891,  had  disap- 
peared. It  is  recommended  that  the  vessel  be  docked  again  in  the 
spring  of  1894,  for  examination  and  for  the  renewal  of  the  anticorro- 
sive  paint.  Bepairs  were  made  to  the  steering  gear,  windlass,  ventil- 
ators, hoisting  winches,  boat,  boilers,  etc.  A  new  set  of  tubes  for  each 
boiler  was  furnished.  Twenty-five  tons  of  coal  for  use  of  the  steam 
fog  signal  were  put  on  board  when  the  vessel  returned  to  her  station, 
relieving  lightrship  No.  37  on  June  13,  1893.  Seventy-five  tons  of 
coal,  for  the  use  of  the  vessel  and  fog  signal,  were  supplied  during  the 
year.  Bations,  paint,  galley,  caboose,  medicine,  etc.,  were  also  supplied. 

365.  Five-Fathom  Bank  light  vesselj  No.  40,  off  the  seacoast  of  New 
Jersey,-^The  vessel  is  in  need  of  repairs  to  her  hull,  boiler,  etc.,  and  it 
is  proposed  to  remove  her  from  the  station  in  July.  Forty-four  tons  of 
coal  for  the  use  of  the  vessel,  and  fog  signal,  together  with  rations, 
binnacle  lamp,  rope,  spyglass^  etc.,  were  supplied. 

10064 6 
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Note. — ^Relief  liffht-ahip  No.  37  was  placed  on  tliis  station  in  mid- 
sommer  to  replace  light-ship  No.  40,  while  under  repair.  During  the 
cyclone  of  August  23  and  24, 1893,  lightship  No.  37  foundered,  and  four 
out  of  the  six  men  on  board  were  lost.  Light-ship  No.  40  was  not  in  a  con- 
dition to  resume  her  station,  so  the  steamer  Interiiational^  which  could 
show  electric  lights,  was  chartered  and  placed  there  within  3G  hours 
from  the  foundering  of  the  light-ship.  The  Secretary  of  tiie  Troa^sury, 
in  his  letter  of  September  8, 1893,  to  the  Speaker  of  the  House  of  Rep- 
resentatives and  the  President  of  the  Senate,  asked  an  appropriation 
of  $70,000  to  build  another  light-ship  to  replace  the  one  lost. 

The  Light-House  Board  appointed  the  inspectors  of  the  fourth,  lilt  b 
and  sixth  light-house  districts  a  board  to  ascertain  and  report  the  cause 
of  the  wreck  of  the  Five-Fathom  Bank  lightship,  No.  37.  These  ofli- 
cers  met  on  October  9, 1893,'  and  exauiine<l  the  two  survivors,  one  an 
oflfio^r,  and  the  other  a  seaman,  and  reported  the  facts  found  and  the 
con(!lusion  reached. 

It  appears  from  the  evi<lence  of  the  assistant  engineer  that,  on  the 
morning  of  August  23,  1893,  the  sea  was  very  heavy  and  was  bi*eakiiig 
on  Five-Fathom  Bank.  The  wind  commenced  to  blow  about  5  p.  m., 
and  kept  increasing  until  about  midnight,  when  it  blew  the  hardest. 
A  sea  boarded  the  ship  about  10  p.  m.,  aud  others  boarded  her  from  time 
to  time  every  little  while.  At  midnight  two  boats  were  lost,  and  at  1 
a.  m.,  the  last  one  was  carried  away.  K  very  time  a  sea  boarded  the  shi[) 
it  was  noticed,  after  she  had  freed  herself,  that  she  had  a  list  to  port. 
As  soon  as  she  would  free  herself  from  one  sea,  another  would  board 
her.  About  1:45  a.  m.,  a  tremendous  sea  boarded  her,  when  she  went 
over  on  her  beam  ends  and  went  down  sideways  to  port.  The  assistant 
engineer  went  down  with  the  ship  and,  when  he  came  to  the  surfac*e, 
caught  the  main  hatch  scuttle  and  was  supi)orted  by  it  until  ho  was 
picked  up  about  6  p.  m.,  some  sixteen  hours  after,  by  a  pilot  boat.  The 
ship  was  lying  to  about  50  fathoms  of  chain  cable,  and  there  was  no 
eft'ort  ma(le  to  veer  chain.  There  were  seven  openings  in  the  spar  deck. 
All  were  so  covered  as  to  keep  out  the  seas  in  the  early  part  of  the 
storm,  but  it  appears  that  the  coverings  of  the  larger  and  more  import- 
ant ones  fetched  loose  at  the  height  of  the  storm  and  left  the  vessel 
quite  open.  The  most  imiwrtant  opening  was  the  main  hatch.  It  wag 
covered  with  a  scuttle  which  measured  about  4  feet  by  5  feet.  This 
scuttle  was  not  even  lashed  down  until  about  9  x).  m.,  on  August  23. 
About  11  p.  m.  it  was  washed  loose,  when  it  was  at  once  relashed*;  but 
it  was  eventually  carried  away,  and  it  was  on  this  hatch  that  the 
assistant  engineer  was  saved. 

The  barometer  stood  at  29  inches,  even,  at  1:30  a.  m.,  15  minutes  be- 
fore she  foundered.  One  witness,  the  seaman,  stated  in  effect  that, 
about  1  :^iO  a.  m.,  August  24,  there  scHMued  to  be  a  lull  in  the  wind. 
The  ship  then  came  broadside  to,  aud  each  sea  struck  her  ou  tlie  side 
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and  threw  her  down  on  her  beam  eivdw.  VVIien  the  ship  went  over, 
all  handK  were  thrown  into  the  water  and  went  under.  The  soainau 
stated  that  when  he  came  up  he  got  hold  of  th«*  hat<*h  S4'uttle,  but,  find- 
ing three  men  on  it,  he  let  go  and,  after  trying  s**vernl  piores  of  wreck, 
each  of  which  were  too  small  to  carry  him,  he  got  hoUl  of  a  ])jirt  of  a 
lamp  house,  to  which  be  clung  until  daylight,  wlien  he  got  hold  of  a 
gaffbesides.  He  got  astride  of  this  gatt'  and  put  the  piece  of  the  hnnp 
house  acrot!(8  it  and  clung  to  that  until  he  was  ])icked  up  by  a  \nh)t  boat 
ahout  7  p.  m.,  having  been  in  the  water  some  seventeen  hours. 

It  appears  that  the  hatcjhes  were  secured  by  its  rings  lashed  to  lings 
in  the  coaming.  The  main  hatch  s<Hittle  was  put  on  about  8  p.  m.  but 
it  was  not  then  lashed*  At  9  p.  m.  it  was  lashed  with  lanyards  of  rat- 
line stuflf.  After  this,  the  hatch  was  washed  off  by  the  sea,  some  of  the 
ringbolt*  l)eiiig  broken  by  the  force  of  thesea;  It  was  then  hishcd  with 
apiece  of  rojje  across  the  top  from  side  to  side,  to  ringbolts  in  the  deck. 
Itdoes  not  appear  that  any  effort  was  ma<le  to  batten  down  the  liat<h(»s 
by  the  use  oi  tarpaulins  nailed  to  the  deck.  It  does  not  appear  that 
other  than  ordinary  efforts  were  made  to  secure  this  hatch,  althongii  the 
circamstanc€S  were  most  unusual. 

One  witness  states  that  the  ship  had  a  list  to  port  of  about  one-half 
plank  on  account  of  the  large  boat  on  the  port  side,  and  the  weight  of 
thechamof  the  second  anchor,  and  that  this  list  was  increasc^l  about 
a  plank  and  a  half  more.  This  ^ame  witness  stated  that  when  the  last 
three  or  four  seas  boarded  the  ship,  she  failed  to  free  herself  of  water 
between  the  seas.  The  cause  of  this,  he  thought,  was  that  the  chain 
of  the  two  anchors  which  was  ranged  on  deck  went  down  to  lee- 
ward, increasing  the  list  so  that  at  times  the  lee  freeing  ports  were 
closed  by  the  pressure  of  the  sea  outside,  f  lis  theory  as  to  the  loss  of 
the  vessel  was  that  she  swung  broadside  to  the  sea  which  turned  her 
over.  The  sea  struck  her  under  the  bilge,  she  having  at  that  time 
mnchlist*  She  sank,  he  thought,  by  reason  of  the  water  (jettiud  in 
through  the  hatch  that  was  washed  off;  through  the  rojnpanion-irai/  which 
was  open  (Mdperhapn other  hatches  were  washed  off.  In  speaking  of  the 
character  of  the  seas  he  said  that  they  were  regular  heavy  rollers  like 
breakers  on  the  beach.  It  seeme<l  to  him  as  if  thev  came  from  the 
bottom.  There  ^*  would  be  small  ones  and  then  awful  big  ones." 
"There  were  four  big  ones  in  succession,  and  the  fourth  turned  the 
ship  over." 

The  board  of  oflScers  who  took  this  evidence  brought  in  a  vcndict 
that  the  vessel  was  thrown  on  her  beam  ends  by  a  succession  of  enor- 
mons  seas  striking  her  directly  on  the  bilge  without  suflicient  intervals 
between  them  to  permit  her  to  free  herself;  that  when  she  was  on  her 
beam  ends  water  was  free  to  get  in  through  the  forward  ventilator,  the 
main  hatch,  and  the  companion  way,  and  that  this  was  sufficient  to 
account  fw  her  foundering.    It  was  further  found  that  the  chain  was 
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not  veered  to  its  fall  scope,  as  is  required  by  the  regulations  of  the 
Light-House  Board.  The  board  of  officers  fixed  the  responsibility  for 
failure  to  veer  chain  on  the  assistant  keeper  in  charge,  who  was  lost 
when  the  vessel  foundered. 

This  is  the  first  instance  in  the  history  of  the  United  States  Light- 
House  Establishment  in  which  a  light-ship  has  foundered  at  her  moor- 
ings. The  Light-House  Board  is  of  opinion  that  if  the  assistant  keeper 
in  charge  of  the  ship  during  this  t<errible  storm  had  been  a  man  of 
larger  experience  and  more  resources  that  he  would  have  found  means 
to  batten  down  the  hatches,  and  especially  the  main  hatch,  so  that  the . 
water  would  have  been  kept  out  of  the  ship.  Comparisons  are  invidi- 
ous and  often  unjust;  but  the  Board  believes  that  the  result  would 
have  been  different  if  the  same  intelligence  and  ability  that  was  shown 
on  Eattlesnake  Shoal  light-ship  when  she  was  stranded  on  August  27th 
had  been  shown  on  Five-Fathom  Bank  light-ship  during  this  storm  of 
August  23d.  The  Rattlesnake  Shoal  light-ship  was  torn  from  her 
moorings  and  driven  on  the  beach,  but  her  hatches  had  been  so 
thoroughly  battened  down  that  sometime  after  she  had  been  be^kched 
it  was  found  that  she  had  but  a  few  inches  of  water  in  her.  If  the 
hatches  of  the  Five-Fathom  Bank  light-ship  had  been  battened  down 
as  thoroughly  as  were  those  of  the  Battlesnake  Shoal  light- vessel,  and 
if  her  chain  had  been  veered  to  the  bitter  end,  as  was  that  of  the 
Rattlesnake  Shoal  light- vessel,  it  is  believed  that  she  would  have  Mdden 
out  the  storm. 

415,  Fentcick  Island  Shoal  Ught-ressely  Xo.  52^  off  the  sea^xmst  of 
Maryland.-^T\\m  new  vessel  arrived  at  Wilmington,  Del.,  September  1, 
1892,  and  was  accepted  on  Sept-ember  27.  The  following  work  was 
done  in  preparing  her  for  service,  viz :  Billboards  were  fitted  for  the 
nmshroom  anchors,  and  eyebolts  were  placed  for  securing  anchors.  An 
ash  pan  was  placed  under  the  donkey  boiler.  Drain  pipes  were  fitted 
for  carrying  rain  water  from  the  forecastle  deck  to  the  boiler  and  tanks. 
The  laut'Crn  houses  were  lined  with  yellow  metal.  The  positions  of 
the  anchor  davits  were  changed  and  the  rail  was  altered  for  the  hoist- 
ing winch  for  the  after  lantern.  Two  booms  were  fitted  for  hoisting,  in 
supplies.  Two  pop  valves  were  fitted.  A  new  cover  for  the  forward 
hatch  and  oil  room  was  fitted.  Extra  fastenings  were  put  in  for  the 
surge  relievers.  A  booby  hatch  was  fitted  for  the  berth  deck,  as  were 
dish  racks,  sideboard,  and  dresser  in  the  galley.  Berth  drawers  and 
doors  were  refitted.  New  lamp  boxes  were  built.  The  lanterns  were 
glazed.  Two  sets  of  grate  bars,  two  pop  safety  valves,  chain  for  secur- 
ing anchors,  two  deck  stoppers,  70  tons  of  coal,  ship  chandlery,  engineer 
supplies  and  tools,  paint,  hose,  etc.,  were  sup])lied.  The  vessel  was 
phvced  on  her  station  relieving  lightship  No.  37,  on  December  15, 1892. 

— *  Light'  Vessel  Xo.37, — ^This  vessel  was  removed  from  Fenwick  Island 
Shoal  station  on  December  15, 1892,  and  brought  to  £dgemoor  supply 
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depot  to  be  used  as  a  relief  vessel.  In  preparing:  her  for  servioe  the 
following  necessary  repairs  were  made:  !ihe  vms  hauled  out  on  the  rail- 
way; the  outside  was  calked  from  metal  line  to  rail,  and  the  bul- 
warks inside  were  also  calked;^ the  main  and  forecastle  decks  were 
thoroughly  calked  and  the  seams  were  filled  with  white  lead ;  a  new 
bowsprit,  foremast,  and  main  boom  were  furnished  and  fitted;  anew 
eye  was  put  on  the  clapper  of  the  fog  bell,  and  twelve  mast  hoops  were 
fitted.  The  ironwork  on  the  rudderhead  was  refitted,  and  a  new 
Monitor  galley  stove  No.  5,  with  all  fixtures,  was  supplied.  Ten  tons 
of  coal,  one  spyglass,  one  forestay  sail,  etc.,  were  supplied.  On  May  3, 
1893,  she  was  placed  on  Northeast  End  station,  relieving  light- 
vessel  No.  44,  where  she  remained  until  June  13,  when  she  was  in  turn 
relieved  by  No.  44,  and  brought  to  Edgemoor  supply  dei>ot  to  be  pre- 
pared for  service  on  Five-Fathom  Bank  station  to  relieve  light- vessel 
No.  40. 

417.  Winter- Quarter  Shoal  light-vesselj  No.  45 ^  off  the  seaeoast  of  Vir- 
gima. — ^This  vessel  has  remained  on  her  station  the  entii^e  year  and  is 
in  good  condition.  Rations,  wood,  coal,  a  foresaiL  lumber,  boiler  tubes, 
medicine,  rope,  valve  springs  for  the  pump,  etc.,  were  supplied.  In 
September,  1892, 120  fathoms  of  2-inch  chain,  bearing  the  stamp  "U.  S.," 
were  taken  from  the  vessel  and  120  fathoms  of  2-inch' chain  of  different 
make  substituted. 

DAY  OB  UNLIGHTED  BEACONS. 

Deadman  Shoal  day  beacon. — ^This  beacon  was  carried  away  during 
the  past  winter,  it  is  supposed,  by  the  heavy  ice. 
The  other  day-marks  have  received  no  repairs,  being  in  good  condition. 

POO  SIGNALS  OPBBATED  BY  STEAM  OB  HOTAIB  ENGINES. 

364.  Northeast  End  of  Five-Fathom  Bank  light  veffsel.  No.  44,  New 
Jersey. — ^The  12-inch  steam  whistle  was  in  operation  609 J  hours  between 
July  1, 1892,  and  May  3, 1893,  and  from  June  13  to  30,  1893,  and  con- 
somed  about  33  tons  of  coal. 

365.  Five-Fathom  Bank  light-vessel,  No.  40,  Nexc  Jersey, — The  12-inch 
steam  whistle  was  in  operation  451  hours,  and  consumed  about  22  tons 
of  coal. 

368.  Delaware  Breakwater,  Ea>st  End,  Delaware. — This  second  class 
Baboll  trumpet  was  in  operation  673  hours,  and  consumed  about  4 
tons  of  coaL 

373.  Fourteen-Foot BanhjBelaware Bay, Deluwa/re. — This  second-class 
Baboll  trumx>et  was  in  operation  about  254  hours,  and  consumed  some 
2  tons  of  coaJ. 

415.  Fentvieh  Island  Shoal  light-vessel,  No.  52,  Maryland, — This  12-inch 
steam  whistle  was  in  operation  about  283  hours  from  December  15, 
1892,  to  June  30, 1893,  inclusive,  and  consumed  some  28  tons  of  coah 
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^Vinler-Qunrter  Hkmil  lightreHnel,  No.  4'i,  Virginia. — ^Thia  12-inch 
liJHtlo  was  iu  opoi'iitioii  soiuu  3!U  lioiirs  liiid  consuoied  aboutlS 

BUOYAGE, 

I  were  inftiiihiiiioil  Ifvat  yeiir  on  tUo  seacoast  from  Sqiiau  Inlet, 
rwy,  to  CLiiiuoU'iisue  Inlet,  Virginia,  27  buoys;  in  Banie),'at 
biiuyt);  in  Tuc.k*ir  Oove  and  Little  Egg  Harbor  Inlet,  13  buojB; 
mil  Inlet,  4  bui>y!>;  ill  (ireat  Egg  Harbor  Inlet  and  River,  i:( 
iu  Ht^roford  Inlet-,  "»  buoys;  in  Delaware  Bay  and  River  and 
:ill  River,  lOU  buoys;  iu  Ohincoteajpie  Inlet,  5  buoys,  and  iii 
Lin  Inlet,  3  buoys;  a  total  of  188  buoys. 

moyage  of  l>el&ware  River  and  Bity,  of  the  seacoast  of  the  dis- 
id  of  Chineoteitjriie  Inlet  was  kept  iu  order  by  tbe  lighthouse 
Piider  Zizania.  Tlie  buoyage  of  Barnegat,  Tucker  Cove,  Little 
Arb«)r,  Abseeon,  (iieat  Egg  Harbor  (except  the  outer  or  sou 
first-class  can),  and  Hereford  Inlets,  on  the  New  Jersey  coast, 

II  attended  to  by  eontrnet,  as  was  that  of  Metomkin  Inlet. 

roll  ice  buwys  wen>  in  ]>i».-4iti»n  in  the  Delaware  Bay  and  Biver, 
-c  entire  satisfaction,  til  t>einK  iu  use  during  the  winter. 

BUOYS  PLACED  DURING  THE  YEAB. 

first  ehiss  eans  piiinteil  yellow,  with  the  letterQon  two  sides ia 
near  the  Shears  Shoal,  Delaware  Bay,  to  mark  tbe  National 
tine  aiiehora}^  croiind. 

hinl-i'latis  nun,  bhtel;  and  wbite  iieriteudicnlar  stripes,  between 
and  7.  iu  Biu-nt'giU  Inlet  Harbor. 
rhistliii^  buoy,  rwl,  to  mark  tbe  wreck  of  schooner  Annie  8. 

tell  buoy,  re*l,  to  uiark  tbe  wreck  of  scho«>ner  Annie  S  6a$till. 
KH-ond-olass  iron  i^-e  buoy  to  mark  the  end  of  dike,  at  present 
(red,  otV  Finns  Point.  New  .ler^Jt'y. 

i|mr,  nnl  and  black  horizontal  stripes,  to  mark  the  wreck  of 
uanal  Intat  oft  Bridesbnrg  Wharf,  Delaware  Kiver. 

BtOVS  DtSt'ONTISCBD   A3  SO  LO:(i:GR  IfErESSABT. 

biril  class  imn,  nnU  fWtm  abreast  of  an  old  steamship's  bofler 

,cs;tt  Inlet. 

thir^l  class  can.  Idack   ami  white  periiendicnlar  stripes,  tbini 

.itlle  K(rg  IlaKHir  lulct. 

H'U  bu..y,  black,  marfcinj:  the  wr^vk  of  the  steamer  Florida. 

Irst  ela^  can,  yelt^nv.  t}uatantiue  buoy,  near  iJkewrs  Shoal.  Det- 

wh)stliM^b»oy,r«d.  marking  wtwkof  sohooner  Ammie S.  €aakiU. 
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One  Ih^II  bnoy,  red,  marking  wreck  of  schooner  Annie  iV.  Gaskill. 

One  tirst-cla.ss  ciiii,  I'cd  aiid  bla<;k  horizontal  Htripes,  marking  the 
wreck  of  tlie  barge  MeiJleUav. 

One  second  chvss  iron  ice  buoy,  rcMi  and  black  liorizontal  stripes, 
marking  the  wreck  of  the  steam  barge  ^i.  J,  Miller ^  Delaware  Hay. 

DEPOTS. 

Edgemoor  supply  and  buoy  de])ot. — The  outside  of  the  storeliouse  was 
yellow  washed  and  the  roof  payitcd  red. 

The  present  timber  Avharves  were  built  only  a  few  years  ago.  They 
are  now  in  exceedingly  bad  condition  and  unsafe  for  the  servi<'e  of  tlie 
district.  Experience  having  shown  that  timber,  even  when  itreosoted, 
is  ill  adapted. for  use  at  this  place,  the  wharves  sliouhl  be  built  of 
masonry  and  iron. 

The  basin  was  dredged  out  not  more  than  two  years  ago.  Since  then 
it  has  become  silted  uj)  to  such  an  extent  as  to  make  it  impossibh*  for 
vessels  to  lie  therein.  It  will  cost  about  $20,000  to  dredge  the  basin  to 
a  proper  depth. 

As  a  whole  the  condition  of  the  depot  could  not  be  much  worse  than 
it  is. 

Chincoteagiie  Inlet ,  Virginia. — The  spare  buoys  for  Chin(*oteague  and 
Metomkin  Inlets,  Winter-Quarter  Shoal  and  Shij)  Shoal  are  stored  hcM-e. 
It  is  also  used  as  a  depot  for  Assateagne  and  Killick  Shoal  light-houses 
and  for  the  care  of  boats  from  AVinter-Quarter  Shoal  light  vessel.  Tlie 
dejwt  occupies  half  of  a  small  wharf,  and  the  frontage  is  inadequate  to 
properly  accommodate  and  secure  the  tender  w^hile  lying  there,  and  the 
buoy  house  is  not  adapted  to  the  care  of  the  light- vessel's  boats. 

Abseeonj  Absecon  Inlets  New  Jersey, — The  following  recommendation 
made  in  the  Board's  last  two  annual  reports  is  renewed:  An  appropria- 
tion of  $1,500  was  made  by  the  act  approved  on  October  2,  1 888,  tor  the 
purchase  of  a  site  and  the  erection  of  a  buoy  depot  at  this  place.  It  has 
been  found  that,  after  paying  for  the  site  and  for  the  legal  services 
incident  to  its  purchase,  the  balance  of  the  appropriation  remaining  is 
insufficient  for  the  constniction  of  a  depot  building.  It  is  estimate^l  that 
this  work  can  be  done  for  $2,000,  and  an  appropriation  of  that  amount 
is  recommended  for  this  purpose. 

Ca^  May^  New  Jersey, — The  following  recommendation  made  in  the 
Board's  last  two  annual  reports  is  renewed:  An  appropriation  of  $750 
was  made  by  the  act  approved  on  October  2, 1888,  for  the  purchase  of  a 
site  and  the  erection  of  a  boathouse  for  light-ships'  boats  at  this  plaxie. 
The  purchase  of  the  site  for  a  boathouse  has  been  completed,  and  it  is 
found  that  the  balance  of  the  appropriation  is  insufficient  for  the  erec- 
tion of  a  suitable  structure.  It  is  estimated  that  this  work  can  be  done 
for  $800,  and  recommendation  is  made  that  an  appropriation  of  this 
amount  be  made  for  that  purpose. 
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TENDERS. 

• 

The  Zizania. — ^This  steamer  was  ou  duty  throughout  the  year,  except 
twenty-flve  days  during  which  she  was  laid  up  for  repairs.  On  May  27, 
1893,  she  was  taken  out  on  a  railway  and  the  bottom  thoroughly 
cleaned  and  painted  with  two  coats  of  germicide  paint.  A  careftil 
inspection  of  her  bottom  before  and  after  cleaning  showed  that  there  was 
little  remaining  of  the  germicide  paint  wbic^h  was  put  on  in  May,  1892. 
The  bottom  shows  no  deterioration  and  is  in  good  condition.  The  stem 
I)osts  and  the  plates  about  them  have'suffered  no  deterioration  since 
iron  propellers  were  substituted  for  the  composition  ones  in  March, 
1891.  The  tender  was  engaged  on  the  buoyage  of  the  district,  in  tow- 
ing light-vessels  to  and  from  stations,  in  towing  the  schooner  Drift  to 
the  Portsmouth  buoy  and  supply  depot,  Va.,  and  in  delivering  fiiel 
and  supplies  to  light  houses.  One  trip  was  made  to  the  general  depot 
at  Tompkinsville,  JS*.  Y.,  for  supplies  and  buoys.  She  replaced  48 
buoys,  changed  194,  painted  3,  placed  8,  shifted  8,  and  removed  6.  She 
landed  109  tons  of  coal  and  9^  cords  of  wood  at  19  light-stations  and 
253  tons  of  coal  and  2 J  cords  of  wood  at  5  light- vessels.  The  crew  was 
employed  103  days  at  Edgeraoor  supply  and  buoy  depot.  She  deliv- 
ered the  annual  allowance  of  provisions  to  4  light- vessels  and  11  light- 
stations.  She  also  conveyed  the  inspector  to  the  light-stations  of  the 
district  for  the  purpose  of  inspection,  and  she  delivered  the  necessary 
supplies  to  the  stations.  In  doing  all  this  she  steamed  11,677  miles  and 
consumed  about  773^  tons  of  coal  and  5  cords  of  wood.  Necessary  sup- 
plies, such  as  rope,  oil,  waste,  soda,  paint,  baskets  for  coaling  stations, 
packing,  etc.,  were  furnished.  The  following  repairs  to  her  hull  were 
made:  The  iron  sheathing  and  wood  filling  of  two  buoy  gangways  were 
taken  off,  the  hull  was  cleaned  and  painted,  new  wood  filling  was  put 
in  and  iron  sheathing  replaced,  the  rail  of  the  port  buoy  gangway  was 
repaired  and  anew  brass  casting  was  put  on;  four  deadlights  were 
put  in  the  main  deck,  forward;  new  wearing  plank  of  the  side  fenders 
was  fitted  and  the  chafing  iron  was  replaced;  the  doors  and  sash  of 
the  pilot  house  were  refitted ;  storm  panes  of  galvanized  iron  were  fitted 
to  the  gangway  doors,  the  forward  rail  in  wake  of  the  sinker  stoppers 
was  renewed.  The  repairs  to  the  engine  were  a  cast-iron  collar  for  the 
thrust  bearing,  new  pins  for  the  air-pump  connections,  valves  in  the 
feed  pumps,  3  feet  of  4-inch  copper  feed  pipe  renewed,  and  two  new 
bonnets  furnished  for  the  check  valves.  On  April  13, 1893,  a  contract 
was  made  to  remove  the  old  boiler  and  to  furnish  and  put  in,  ready  for 
service,  a  steel  boiler  with  all  the  necessary  appurtenances,  including 
a  fresh-water  tank. 

The  Clover. — ^The  sailing  tender  Clover  was  thoroughly  repaired. 


^'    '/ 
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FIFTH  DISTRICT. 

The  fifth  district  extends  from  Metomkia  Inlet^  Yirgiina,  to  include 
^ewBiver  inlet,  !Xorth  Carolina,  and  embracen  part  of  the  seacoaHtH  of 
Virginia  and  North  Carolina,  all  of  Chesapeake  Bay,  the  sonnds  of 
North  Carolina,  and  the  rivers  tributary  thereto. 

Inffpedor. — Conunander  Charles  J.  Train,  U.  8.  Navy,  to  December 
31,  1892;  Commander  Tates  Stirling,  U.  S.  Navy,  from  December 
31, 1892. 

Engineer, — Capt.  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army. 

In  this  diBtrict  there  are : 

Light>lioii868  and  beacon  lights,  inclading  2  poet  lights 110 

Light-8hix>s  in  position,  inclading  tender  Holly «. S 

Day  or  anlighted  beacons 14 

Fog  signals  operated  by  steam  or  h6t-air  engines 4 

Fog  signals  operated  by  clockwork (WJ 

Whistling  baoy  in  position 1 

Bell  buoys  in  position 2 

Other  bftys  in  position,  inclading  pile  buoys  and  stakes 1,149 

Steamers  Maple,  Holly  and  Violet,  buoy  tenders,  and  for  supply  and  iunpfrtion.  3 
Steam  launch  Bramble,  nsed  .to  supply  gas  to  f>he  beacons  iu  the  sounds  of 

North  Carolina 1 

Sharpie  (and  gas  tank)  for  snpplying  beacons  aud  coast  stations 1 

Steamers  Jessamine  and  Thistle,  for  oonstr action  and  repairs 2 

LIGHT-HOUSES. 

4JS0.  Hog  Islandj  Great  Machipongo  Inlet,  seacoast  of  Virginia. — Some 
diflSculty  and  mnch  delay  were  experienced  in  acquiring  title  to  the 
land  needed  for  building  a  wharf  and  roadway  at  Ho^  Island.  The 
United  States  Attorney,  charged  with  this  duty,  reported  at  first  that 
the  title  was  defective,  but  subsequently  reconsidered  his  opinion  and 
prepared  a  deed  of  conveyance. 

On  account  of  absence  of  the  owner  and  for  other  reasons,  this  deed 
was  not  executed  until  January,  1893,  and  the  title  had  not  been  finally 
passed  upon  by  the  United  States  Attorney  up  to  the  date  of  his  resig- 
nation in  April.  His  successor  is  now  engaged  upon  a  review  of  the 
papers,  audit  is  expected  that  a  decision  will  soon  be  had.  Meanwhile 
plans  for  the  proposed  wharf  have  been  prepared,  so  that  there  may 
be  no  unnecessary  delay  after  the  site  shall  have  been  secured.  The  plans 
for  a  structure  of  the  same  class  as  that  at  Cape  Charles,  Va.,  to  be 
built  of  iron,  liad|already  been  completed.  Arrangements  were  promptly 
made  for  the  incorporation  therewith  of  the  Hog  Island  structure,  and 
in  April,  1893,  bids  were  asked  for  building  both  light-towers.    The 
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bids  were  opened  on  May  17,  and  the  lowest  bid,  that  of  $78,20;.>,  for 
both  light-houses,  was  duly  accepted.  Contracts  were  made  with  the 
lowest  bidder,  and  the  construction  of  the  ironwork  was  commenced. 
Negotiations  are  progressing  for  the  acquisition  of  a  new  site  for  the 
Hog  Island  light-station.  The  owner  of  the  needed  land  offers  to 
exchange  it  for  the  present  light-house  tract,  although  it  is  inferior  in 
value.  It  is  recommended  that  Congress  be  asked  to  grant  the  neces- 
sary legislation  to  authorize  the  exchange,  as  the  Government  will  be 
benefited  thereby.  By  act  approved  March  3, 1893,  Congress  appro- 
priated $30,000  for  replacing  by  a  first-order  light,  the  fourth-order 
light  now  at  Hog  Island,  and  authorized  Contract  therefor  to  the 
amount  of  $125,000.  The  Board  now  recommends  that  appropriation 
be  made  for  the  balance  of  the  $125,000,  that  is  for  $95,000,  that  Hog 
Island  light-house  may  be  duly  completed. 

4J22.  Cape  CharleSj  on  Smith  Island^  entrance  to  Chesapeake  Bay^  sea- 
coast  of  Virginia. — Title  was  secured  in  1892,  by  condemnation,  to  a 
tract  of  10  acres  of  land  required  for  the  site  of  the  new  light-station. 
The  plans  and  specifications  for  the  proposed  tower  were  completed  in 
April,  and  bids  were  received  in  May  for  fiirnishing  and  erecting  at 
the  respective  sites,  this  and  the  new  tower  for  use  at  Hog  Island,  Vir- 
ginia. Designs  were  completed  for  the  new  dwellings  and  outhouses 
and  for  the  temporary  wharf  and  tramway  for  landing  and  transporting 
materials. 

425.  Old  Point  Comfort j  entrance  to  Hampton  BoddSj  VirginicL — In 
June  50  cart  loads  of  earth  were  deposited  around  the  front  of  the  dwell- 
ing to  grade  the  premises,  and  about  300  running  feet  of  gal vanized  iron 
pipe  were  laid  to  connect  the  station  with  the  water  supply  at  Fort 
Monroe. 

— •  Lambert  Pointy  Elisabeth  River^  Virginia.— T\k\%  light  was  of  little 
or  no  value  because  of  it«  obstruction  by  the  coal  piers  of  the  Norfolk 
and  Western  Railroad,  and  of  its  being  overpowered  by  the  electiic 
lights.  The  light  was  discontinued,  therefore,  on  December  31,  1892. 
The  illuminating  apparatus,  the  fog  bell  machinery,  and  the  outfit  of 
supplies  and  implements  were  removeil  from  the  station  and  were 
stored  at  the  Lazaretto  depot  for  safe  keeping. 

— •  I^oller  Point  and  Hog  Island  Wharf  James  River,  Virginia.^ 
The  following  reiHmimeiulations,  mrnie  in  the  Boaitl's  annual  reports  for 
the  hw»t  thw>e  years,  are  renewed : 

laghtM  h»v»  iHHm  mainttuiKHl  »t  thos«»  poiiite  for  several  years  by  private  entcr- 
prlne,  and  tlieir  value  to  the  public  in  tenets  of  navigation  is  now  evident.  It  is 
tlierofon^  rtMHtnuuended  that  pro^^^r  mea^un^e  be  taken  for  establishing  range  lights 
at  Hollers  l*olnt,  to  guide  vessels  through  the  narrow  and  shallow  channels  known 
as  tJouso  Hill  Slough,  between  Hog  Island  and  Jamestown  Island;  also  for  the  estab- 
Unhmeut  of  an  iuexjHnwive  light  on  the  wharf  at  Hog  Island,  to  lead  the  way  fhrongh 
^  another  dimoult  ehauuel  fWuu  IWp- Water  Shwils  light  to  the  north  point  of  Hog 

lalaud,  wher«  an  abrupt  turn  ia  made  to  enter  Goose  HUl  Slongh.    The  estimated 
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cost  of  these  lights  is  $2,5(M).  and  it  is  reromimnided  that  thin  amoiiat  be  ap])ropri- 
ated  therefor. 

434.  Jordan  Point,  James  River,  Virginia. — In  June  the  i>rote<'tion 
of  the  Hgjit-house  site,  proposed  in  the  Board's  hist  annual  report,  was 
undertaken  and  completed.  It  consists  of  sheet  piling,  3  inches  by  12 
inches  by  10  ieet,  backed  by  oak  and  pine  piles  driven  firmly  in  the 
ground  and  connec^ted  by  6-inch  by  12-in<*h  cap  h)^s  and  4-inch  by 
8-iBch  stringpieees,  to  which  the  sheet  piles  are  secured.  The  shore 
protection  is  279  feet  long  on  the  channel  or  eastern  side  of  the  ]H>int, 
and  133  feet  on  the  western.  The  old  fence  on  the  east  side  was  taken 
down  at  the  same  time  and  rebuilt  on  a  line  with  the  shore  prote<;tion. 
Minor  repairs  were  made. 

439.  QUI  Plantation  Fiats^  Chesapeake  Bay,  Virginia. — In  January  the 
shock  of  the  moving  ice  overturned  and  broke  the  lens.  The  light  was 
discontinued,  but  only  temporarily.  A  spare  tifth-order  lens  was  sub- 
stituted in  February,  which  was  as  soon  as  the  tender  could  get  to  the 
station.  No  damage  to  the  structure  was  done  by  the  ice.  Various 
repairs  were  made. 

446.  Pages  Rock,  York  River^  Virginia. — The  metalwork  of  this 
light-house  was  delivered  by  the  contra<!tors  in  November,  too  late  in 
the  season  to  undertake  the  eret^tion  of  the  house.  Little  was  done 
toward  th«  completion  of  the  superstructure  betore  June.  It  is 
expected  that  the  latter  will  be  completed  curly  in  July,  and  that 
work  at  the  site  will  be  commenced  before  August  1. 

449.  Wolf  Trap,  on  a  sJtoal  between  York  and  Rappahannock  Rivers, 
Virginia. — This  light-house  was  carried  away  by  the  ice  on  January 
22, 1893.  The  illuminating  apparatus  and  most  of  the  other  portable 
property  were  recovered  from  the  floating  wreck,  carried  to  Portsmouth 
depot,  Va.,  and  stored  there. 

Measures  were  at  once  taken  to  obtain  funds  tor  rebuilding  tliis 
important  station.  Congress  at  its  last  session  appropriated  $70,()(K)  for 
thifi  purpose.  Work  was  begun  at  once  and  the  labor  will  be  carried 
forward  rapidly.  In  compliance  with  urgent  requests  from  mariners 
for  a  light  on  Wolf  Trap  Shoal,  a  gas-lighted  buoy  was  placed  tempo- 
rarily off  the  former  site  of  the  light-house  in  March.  This  was  repla<*ed 
on  June  30, 1893,  by  the  lighthouse  tender  Holly,  which  was  moored 
in  the  same  place  and  will  be  made  to  serve,  for  the  time  being,  as  a 
light-vessel. 

— .  Beacon  lights  on  Rappahannock  River,  Virginia. — The  trade  on 
this  river  is  growing  rapidly.  At  certain  seasons  of  the  year,  ten  or 
more  large  steamers  make  weekly  trips  here,  carrying  vegetables,  fruits 
and  the  like.  As  the  river  is  inadequately  lighted,  these  steamers 
^th  their  perishable  freight  often  have  to  tie  uj)  at  night  for  the  lack 
of  gaiding  lights.  The  Board  recommends  the  establishment  of  a  red 
light,  to  be  shown  firom  an  iron  beacon  placed  at  the  entrance  to  Car- 
ters Creek,  at  a  cost  not  exceeding  $3,000,  and  of  three  beacon  lights 


92  REPORT   OF   THE   LIGHT-HOUSE    BOARD.  1893. 

Fifth  District. 

to  be  shown  from  x>oles  placed  on  or  near  Sharp's  Wharl*,  below  Saggett 
Point,  on  Tappahannock  Wharf,  and  on  Taylor's  Wharf,  at  an  estima- 
ted cost  of  $100  each.  Recommendation  is  made  that  $3,300  be  appro- 
priated for  this  purpose. 

A53.  Watts  Islandj  east  side  of  Tangier  Sound,  Virginia. — ^In  May  aud 
June  extensive  repairs  and  improvements  were  made  at  this  station. 

455.  Janes  Island,  entrance  to  Little  Annemessex  River,  Marykind. — 
In  January  the  fog  bell  was  wrenched  from  its  fastenings  by  lioatiDg 
ice,  toppled  over  on  the  boat  hoister,  which  it  broke,  and  then  fell 
into  the  boat,  damaging  the  latter  also.  The  bell,  when  recovered, 
was  found  to  be  cracked  and  unserviceable.  It  and  the  boat  hoister 
were  replaced  by  those  recovered  from  the  wreck  of  Solomons  Lump 
light-house.    An  iron  landing  ladder  was  put  up  in  May. 

458.  8mith  Point,  mouth  of  Fotoma^i  River,  Virginia. — This  light-honse 
was  much  damaged  by  ice  during  the  winter.  The  keepers  abandoned 
the  station  when  the  danger  seemed  imminent.,  and  the  light  was  tem- 
porarily discontinued.    The  damage  done  will  be  repaired. 

461.  Blakistone  Island,  Potomac  River,  Maryland. — In  August  and 
September  this  station,  which  was  badly  in  need  of  repairs,  was  put  in 
thordugh  order.  The  erosion  of  the  water  front  still  continues,  and  some 
means  of  protection  will  have  to  be  provided  in  the  near  future. 

462.  Cob  Point  Bar,  entrance  to  Wi^^omico  River,  Maryland. — An-ange- 
ments  are  being  made  to  insert  a  red  seiitor  in  this  light  to  mark,  in 
conjunction  with  one  in  the  Lower  Cedar  Point  light,  the  fifteen  and 
seventeen  foot  lumps  in  the  Kettle  Bottom  Shoals. 

466.  Maryland  Point,  Potomac  River,  Maryland. — At  the  date  of  the 
last  annual  report  work  on  the  superstructure  was  nearly  finished.  The 
iron  substructure  and  the  lantern  were  received  from  the  contractors 
in  March,  1892.  The  miUwork  was  delivered  at  the  Lazaretto  depot 
in  July,  and  by  the  end  of  August  the  framing  of  the  supei-structure 
was  completed.  It  was  then  taken  down  and  packed  for  transporta- 
tion to  the  site.  On  October  18,  all  the  materials  and  the  plant  for 
the  erection  of  the  light-house  having  been  loaded  on  scows,  the  work- 
ing party  left  Baltimore  on  the  tender  Jessamine  for  the  site.  This 
steamer  and  the  tender  Thistle  towed  the  laden  scows.  The  placing  in 
position  of  the  platform  from  which  the  work  of  setting  the  substruc- 
ture could  be  carried  on  was  commenced  on  the  20th  and  .finished  on  the 
24th.  The  shciirs,  hoisting  engine,  and  boiler  were  put  in  place  on  the 
platform  and  the  metalwork  and  other  materials  were  transferred  to 
it.  The  screw  piles  were  then  inserted  with  little  difficulty,  the  sleeve 
columns  and  attached  disks  were  secured  to  the  piles,  and  the  connect- 
ing braces  and  the  iron  base  beams  for  the  superstructure  were  put  in 
place.  This  work  was  all  done  and  the  erwtion  of  the  superstructure 
was  begun  before  the  end  of  October.  By  December  1  the  light-house 
was  finished,  and  on  the  15th  its  light  wa^  exhibited. 
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The  new  stmctore  is  hexagonal  in  plan ;  it  oonsists  of  a  wooden 
dwelling  resting  on  seven  wrougbt-iron  screw  piles  40  feet  long,  and 
varying  in  diameter -from  7  inches  at  the  top  to  10  inches  at  the  bottom 
or  screw  end.  The  piles  penetrate  13  feet  into  the  slioal  aud  are  pro- 
vided with  circular  disks  5  feet  in  diameter,  which  rest  on  the  surface 
of  the  shoal  and  angment  the  bearing  capacity  of  the  screws,  the 
shoal  being  of  such  a  character  as  to  render  this  provision  advisable. 
The  hght  is  flashing  white  of  the  fourth  order.  A  fog  bell  is  struck 
by  machinery  during  thick  or  foggy  weather  a  double  blow  at  int(»r- 
vals  of  15  seconds. 

470.  Solomawf  Lump^  Kedge  StraitSy  Maryland, — In  January  the 
light-house  was  wrecked  by  the  impact  of  moving  masses  of  ice. 
Though  not  carried  from  its  site,  the  house  was  [>uHlied  over  so  that 
part  of  it  is  submerged.  All  the  movable  pro|>erty  was  taken  away  and 
stored.  In  June  a  lens-lantern  light  was  established  on  the  wreck  to 
mark  its  position  at  night  and  afford  assistance  to  local  navigation. 
An  appropriation  of  $30,000  was  made  by  the  act  approved  March  3, 
18d3,  for  reestablishing  the  light-house,  and  plans  are  now  being  pre- 
pared for  the  new  structure. 

472.  SkarJcfin  Shoalj  between  Cl^y  and  Bloodmcorfh  Islands,  Tangier 
Saundj  Chesapeake  Bay,  Maryland. — The  light-house  was  completed 
early  in  July,  and  the  light  was  exhibited  August  1,  1892. 

— .  Point  JVo  Paint  J  tcest  side  of  Chesapeake  Bay^  between  Potomac  and 
Faiuxent  Riversj  Maryland. — ^The  following  recommendation,  which  was 
made  in  the  last  two  annual  reports,  is  renewed : 

There  is  a  stretch  of  abont  30  miles  between  the  Cove  Point  and  Smith  Point  li^bta 
which  should  be  better  lighted.  For  a  part  of  the  distance  navigators  are  without 
a  guide,  wher^  a  deviation  from  their  sailing  conrse  might  carry  vessels  of  heavy 
draft  on  to  dangeroos  shoals.  There  are  many  of  this  olass  of  craft  now  trading  to 
Baltimore,  and  their  number  is  increasing.  A  light-house  on  the  shoal  off  Point  No 
Point  would  be  a  uaeful  warning,  and  a  suitable  structure  can  probably  be  (>rectod 
there  for  $35,000.  It  la  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

— .  Cedar  Point,  mouth  of  Patuxent  Biver^  Chesapeake  Bay,  Mary- 
land.,— ^At  the  last  session  of  Congress  an  appropriation  of  $25,000 
was  made  for  establishing  a  light  and  fog  signal  on  or  near  Cedjir 
Point.  An  examination  will  soon  be  made  to  ascertain  the  best  loca- 
tion for  the  prox)Osed  structure  and  to  determine  the  character  of  the 
foundation. 

477.  Choptank  Biver^  opposite  entrance  to  Choptank  and  Tred  Avon 
Rivers,  Maryland. — General  repairs  were  made  to  the  woodwork  of  the 
saperstructure.  New  boat  davits  and  boat  hoisters  were  furnished 
and  put  up.  .  Various  minor  repairs  were  made. 

— .  Swan  Point  Bar^  east  side  of  Chesapeake  Bay,  opposite  Bodkin 
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Pointy  Maryland, — ^The  following  recommendation  made  in  the  Board's 
annual  reports  for  each  of  the  last  five  years  is  renewed: 

Swan  Point  Bar  is  a  very  important  tnruiog  point  for  vi'ssels  navigating  the  bay. 
Steamers  reach  it  by  long  courses,  whether  approaching  it  from  th«  north  or  south. 
A  light  on  the  extreme  point  of  the  bar,  in  abont  12  feet  of  water,  would  be  of  great 
use  to  vessels  navigating  the  bay,  whether  bound  for  Baltimnrn  (»r  for  other  points. 
This  location  is  exposed,  to  the  large  tields  of  ice  which  move  in  the  bay.  A  structure 
strong  enough  to  resist  them  it  is  estimated  will  cost  $50,000. 

An  appropriation  of  this  amount  is  recommended  therefor. 

— .  Baltimore  light  and  fog-signal  station^  Patapnm  River  j  Chesapeahe 
Bayj  Maryland. — ^The  following  recommendation  made  in  the  Board's 
last  three  annual  reports  is  renewed : 

The  principal  difficulty  in  the  navigation  of  the  Cutoff  Channel  occurs  at  its  junc- 
tions with  the  Craighiliand  Brewerton  channels.  At  these  places  the  chanuel  has 
been  widened,  and  the  intention  is  to  still  further  increase  the  wldt*h.  For  vessels 
of  small  draft  there  is  no  difficulty  in  entering  or  leaving  Baltimore  Harbor.  It  is 
only  in  the  daytime,  when  it  is  difficult  to  distinguish  the  buoys  which  mark  the 
turning  points,  and  for  large  steamers,  that  additional  aids  to  navigation  are  needed. 
A  light-house  is  most  wanted  at  the  mouth  of  the  Cutoff  Channel,  t.  e.,  where  this 
chanuel  joins  the  Craighill.  On  account  of  the  impressible  character  of  the  shoal, 
and  the  liability  to  damage  or  destruction  by  fields  o  f  moving  ice,  no  light-house 
other  than  an  expensive  ono,  can  be  made  permanent.  The  estimate  cost  of  a  suit- 
able structure  is  $60,000,  and  an  appropriation  of  this  amount  is  recommendeil  therefor. 

490.  Leading  Pointy  Patapsco  River^  Maryland. — Two  new  outbuild- 
ings, in  plan  14  feet  by  30  feet  and  4  'feet  by  5  feet,  respectively, 
were  built.    Various  repairs  were  made. 

504.  Cape  Lookout,  seacoast  of^orth  Carolina. — A  topographical  sur- 
vey of  the  site  was  made. 

505-514.  Beoicon  Lights  in  North  Landing  River,  Virginia,  and  Cur- 
rituck  Sound  and  North  River,  North  Carolina. — Beacon  No.  4,  which 
had  been  destroyed  by  the  ice,  was  rebuilt  in  March  and  was  proteetwl 
by  fourteen  fender  piles  driven  around  it.  Beacon  No.  6  tvas  rebuilt 
at  the  same  time,  it  having. been  carried  away  by  ice  in  January. 
Some  twenty-one  fender  piles  were  driven  and  bolted  together  in  groups 
as  a  protection.  The  superstructure  of  Beacon  No,  7  was  rebuilt  in 
March  to  replacie  that  part  of  the  structure  damaged  by  the  ice,  and 
fifteen  fender  piles  were  driven  and  bolted  together  in  bunches.  Bea- 
con No.  8,  at  Long  Point,  wa«  repaired  in  March  and  April.  The 
dwellings  of  the  first  and  second  assistant  keepers  were  repaired 
somewhat,  a  room  in  the  boathouse  was  partitioned  off  for  the  gas 
compressor,  and  the  pressed  glass  lantern  on  top  of  the  boathouse  m  as 
removed  and  replaced  by  a  lens  lantern  of  the  kind  in  use  at  the  other 
beacons. 

515,  516.  North  River  Bar,  entrance  to  North  River,  North  Caro^ 
Una. — The  range  beacons  to  guide  over  this  bar  were  erected  in  March, 
and  on  the  23d  of  the  month  the  lights  were  exhibited  for  the  first  time. 
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The  front  beacon  consists  of  an  iron  column  embracing  and  resting  on 
a  wooden  pile  and  provided  with  a  screw.  It  Hupports  a  disk  holding 
three  gas  cylinders  which  in  turn  uphold  the  lantern.  The  focal  jdane 
is  19  feet  above  the  water.  The  rear  beacon  is  comi)osed  of  three 
skeve-colomns  set  upon  wooden  piles  and  capped  with  a  triangular 
iron  plate  which  supports  the  gas  cylinders.  Above  these  rises  an 
iron  column  ui>ou  which  the  lantern  is  placed.  The  focal  plane  of  this 
structure  is  35  feet  above  the  water.  The  beacons  are  about  three- 
quarters  of  a  mile  apart  and  show  fixed  white  lights  from  lens  lanterns. 

519,  Laurel  Pointy  Albemarle  Sounds  North  Carolina. — The  seven 
cast-iron  columns  forming  the  upper  scries  of  the  substructure  were  all 
broken  in  greater  or  less  degree  by  the  ice  during  the  winter.  There 
wa«  also  a  slight  lateral  movement  of  the  superstructure  from  its  posi- 
tion and  a  settlement  of  one  of  the  piles.  The  light- house  has,  how- 
ever, held  together  with  remarkable  firmness  and  there  is  no  danger 
of  a  eollapsebefore  measures  can  be  taken  to  straighten  and  strengthen 
the  structure.    This  will  be  done  before  the  coming  winter. 

— .  Alligator  River  ^  at  or  near  Great  Shoal,  mouth  of  Alligator  Hirer  y 
Xorth  Carolina. — The  following  recommendation,  which  was  made  in 
the  Board's  last  three  annual  reports,  is  renewed : 

There  are  no  lights  ou  the  south  side  of  Albemarle  Sound,  between  Croatan  and 
Laurel  Point  li^rht-liouHcs,  a  distance  of  about  30  miles.  Alligator  River  fumishos 
the  only  harbor  in  this  distance.  The  general  and  local  interents  of  navigation  are 
of  sufficient  magnitude  to  jnstify  the  erection  of  a  light-house  at  this  locality.  It 
can  be  built  at  an  estim.-ited  cost  of  $20,000.  Recomuieudatiou  is  made  that  an 
appropriation  of  this  amount  be  made  therefor. 

— .  Pork  Point  J  on  the  shoal  known  as  the  Blockade  y  off  Pork  Point,  on 
Roanoke  Islandy  Croatan  Soundy  North  Carolina. — The  following  para- 
graph from  the  Board's  reports  for  the  last  six  years  is  repeated  and 
the  recommendation  therein  renewed : 

There  are  eleven  steamers  running  regularly,  together  with  a  large  number  of  8«Til- 
ing  vessels  passing  this  point.  Much  property  has  been  destroyed  and  many  serious 
accidents  have  occurred  in  the  vicinity  for  the  want  of  a  light,  and  the  navigation 
of  these  waters  is  dangerous  and  much  dreaded.  The  obstructions  to  the  westward 
of  the  narrow  channel,  constructed  during  the  war  of  the  rebellion,  have  never  been 
mmoved.  This  is  also  a  turning  point  for  vessels  navigating  the  sound,  and  stoam- 
ets,  after  leaving  Croatan  and  Roanoke  Marshes  lights  for  this  point  can  make  it  by 
Bte«ring  a  single  course  only.  The  Board,  therefore,  is  of  opinion  that  a  light-house 
and  fog  signal  should  be  established  here,  and  it  is  recommended  that  an  approx^ria- 
tion  of  $20,000  be  made  for  the  purpose. 

'J24.  Roanoke  .Marshes,  bettceen  Pamlico  and  Croatan  Sounds,  North 
Carolina. — ^The  damage  done,  to  the  substructure  in  October  by  barges, 
in  tow  of  a  tug,  swinging  against  it,  and  during  the  winter  by  floating 
K'e,  were  repaired  by  a  working  party  in  March  and  April.  Wrouglit- 
iron  straps,  IJ  inches  by  3  inches  by  2  feet,  were  placed  vertically 
around  the  fractures  in  the  cast-iron  columns,  fastened  by  tap  bolts  and 
encircled  by  clamp-screw  bands,  1^  inches  by  3  inches,  secured  by 
screw  bolts,  on  each  of  the  five  columns.    At  the  same  time  the  tin 
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roof  of  the  house  was  renewed  and  the  lantern  deck  was  recovered  with, 
tin.  The  gallery  deck  was  repaired,  and  the  windows  and  doors  were 
put  in  order. 

o3S.  MoWilliama  Point  Shoalj  Pamlico  River j  North  Carolina. — ^In 
April  this  beacon  was  badly  damaged  by  a  vessel  while  the  light  was 
temporarily  extinguished.  It  was  reset  in  June,  a  hand  lantern  having 
been  meanwhile  shown  ^m  the  part  of  the  structure  lefb  standing. 

— .  Wreck  Point,  &outhea>st  of  Cape  Loohout^  North  Carolina. — ^The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  three  au- 
uual reports,  is  renewed: 

The  establishment  of  a  small  light  on  this  point  would  be  of  great  assistance  to  & 
large  nnmber  of  vessels  that  seek  a  lee  aiider  Cape  Lookout.  A  suitable  structure 
can  not  be  built  at  this  isolated  site  for  less  than  $5,000.  It  is  recommended  tlis^ 
an  appropriation  of  that  amount  be  made  therefor. 

— .  Beaufort  Harbor^  North  Carolina. — The  follo:wing  recommeuda- 
tion,  which  was  made  in  the  Board's  last  three  annual  reports,  is  re- 
newed: 

The  harbor  of  Beaufort,  N.  C,  is  the  only  one  of  importance  between  Chesapealce 
Bay  and  Wilmingrton,  N.  C,  a  distance  of  some  200  miles.  It  is  the  natural  outlet  to 
the  inland  commerce  of  northern  and  middle  North  Carolina,  aod  affords  a  refuge  for 
vessels  overtaken  by  storms  on  this  exposed  coast.  A  large  number  of  coasting  ves- 
sels from  the  North  Carolina  rivers  and  sounds  pass  out  to  sea  by  this  harbor,  thereby 
avoiding  the  dangerous  navigation  outside  of  capes  Hatteras  and  Lookout.  Xlie 
annual  commerce  of  this  port  is  about  $1,000,000.  The  depth  of  water  at  low  tide  Is 
13  feet  6  inches,  and  the  width  of  the  channel  at  the  bar  entrance  is  1,000  feet.  Xbe 
inlet  width  is  7,000  feet,  and  there  is  good  anchorage  inside  in  25  feet  at  low  water. 
The  channel  across  the  bar  is  straight,  and  if  properly  marked  by  range  lights  it 
would  be  the  safest  and  easiest  harbor  to  enter  between  Cape  Henry  and  Savannah. 
The  estimated  cost  of  establishing  the  necessary  light  is  $10,000.  It  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

REV  Ants. 

Bepairs,  more  or  less  extensive^  were  made  during  the  year  at  tbo 
foUowing-uamed  stations: 


476.  Sharps  Island,  Md. 

483.  Craighill  Channel  (front),  Md, 

484.  Craighill  Channel  (rear),  Md. 

485.  Soven-Foot  Knoll,  Md. 

486.  487.  Cutoff  Chaiiuel  Rauge,  Md. 
488.  Fort  Carroll,  Md. 


423.  Cape  Henry,  Va. 

424.  Thimble  Sboai,  Va. 
427.  Craney  Island,  Va. 
481.  White  Shoal,  Va. 

432.  Point  of  Shoals,  Va. 

433.  Deep- Water  Shoalsi,  Va. 
440.  Cherrystone,  Va.  4H1.  Lazaretto  Point,  Md. 
441, 442.  Cape  Charles  City  Range,  Va.  ;  500.  Cape  Hatteras,  N.  C. 
451.  Bowlers  Rock,  Va. 
457.  Great  Wicomico  River,  Va. 

459.  Point  Lookout,  Md. 

460.  Plney  Point,  Md. 
463.  Lower  Cedar  Point,  Md. 
4(U.  Mathiaa  Point  Shoal,  Va. 
465.  Upper  Cedar  Point,  M<1. 
468.  Jones  Point,  Va. 


603.  Ocracoke,  N.  C. 

517.  North  River,  N.  C. 

518.  Wade  Point,  N.  C. 
523.  Croatan,  N.  C. 
526.  Hatteras  Inlet,  N.  C. 
528.  Southwest  Point  Royal  Shoal^  X. C 
532.  Pamlico  Point,  N.  C, 
5at.  Neuse  River.  N.  C. 
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UGHT-SniPS. 

421,  Cape  Charles  light-vessel^  No,  49 j' entrance  to  Chesapcal'c  Bay^ 
Yirpiiia. — ^This  vessel  w^*^  on  her  station  throughout  the  yciir,  until 
June 7,  when  she  was  temporarily  withdrawn  for  needed  repair,  and 
was  replaced  by  Bash  Bluff  light- vessel  No.  46  as  a  relief.  8he  was 
then  docked,  the  sheathing  on  the  bottom  was  carried  up  the  width  of 
one  sheet  forward,  and  repairs  to  the  bottom  were  made  where  needed. 
The  decks  and  top  sides  were  calked.  An  inspirator  connected  to  both 
boilers  with  new  Kingston  valve  was  fitted,  and  other  repairs  were 
made.  She  was  found  to  be  trimmed  by  the  head  and  the  necessary 
pig-ixou  ballast  was  stowed  aft  to  correct  this. 

4^,  Bush  Bluff  light-vessel^  No,  46^  entrance  to  Norfolk,  JSliaabeth 
River,  Virginia. — ^This  vessel  was  removed  from  her  station  on  June  7 
to  relieve  the  Cape  Charles  light-ship.  The  Coast  Survey  schooner 
I>rift  was  placed  on  the  station  as  a  temporary  light- vessel. 

— .  Gape  Lookout  Shoals  Ught-vessel,  North  Carolina — The  following 
recommendation,  made  in  the  Board's  last  annual  report,  is  renewed: 

Gape  Lookout  shoala  extend  8  miles  beyond  the  point  of  the  cape.  There  are  dan- 
gwoQB  breakers  on  the  shoals  5  miles  from  the  cape.  When  a  vessel  drawing  more 
than  15  feet  of  water  has  made  sufficient  offing  to  Jnst  clear  these  shoals,  she  is  10 
miles  distant  from  the  Cape  Lookont  light.  Although  this  light  is  of  the  first  urd'cr, 
Bhowu  from  a  tower  150  feet  high,  and  should  be  seen  a  distance  of  18  miles  under 
fayoiable  circumstances,  it  may  happen  during  thick  or  hazy  weather  that  a  nuirinor 
may  fail  to  see  it  in  time  to  avoid  that  line  of  shoals.  A  light-ship  of  the  improved 
model  now  constructed  for  use  at  exposed  stations  and  provided  with  a  steam  fog 
signal,  to  cost  $70,000  approximately,  would  be  a  valuable  aid  to  navigation,  if  placed 
nearthe  southern  extremity  of  the  shoals.  It  is  tlierefore  reconimendt^d  that  an  ajipro- 
priation  of  that  amount  be  made  therefor. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

421,  Cape  Charles  light-vessel,  No.  49,  entrance  to  Chesapeake  Bay,  Yir- 
^«ia.— This  12-inch  steam  whistle  was  in  operation  201)  hours  during 
the  year,  and  consumed  about  25  tons  of  coal. 

433,  Gape  ffenry,  entrance  to  Chesapeake  Bay,  Virginia, — This  first- 
class  steam  siren,  in  duplicate,  was  in  operation  some  2oG  hours  during 
the  year,^  and  consumed  about  13  tons  of  coal. 

426,  Bush  Bluff  light-vessel,  No.  46,  entrance  to  Norfolk  Harbor, 
JElizaieth  River,  Virginia. — ^This  12-inch  steam  whistle  was  in  operation 
some  100  hours  during  the  year,  and  consumed  6  tons  of  coal. 

BAY  OB  UNLIGHTED  BEACONS. 

The  fourteen  day  beacons  are  in  need  of  much  repair.    They  will  re- 
ceive attention. 
10064 7 
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BUOYAGE. 

There  had  been  so  many  mild  winters  in  saccession  that  the  iron  buoys 
in  exposed  places  had  not  been  taken  up,  except  in  the  Potomac  River. 
The  freeze  set  in  soon  after  January  1,  so  there  was  then  no  time  to  take 
any  of  them  up.  With  very  few  exceptions  these  iron  buoys  were  car- 
ried away  by  the  ice.  All  have  been  recovered  except  two  bell  buoys 
aod  one  or  two  cans,  but  many  were  damaged.  The  tender  Violet  was 
under  repairs  and  unavailable  for  duty  until  February  27,  when  the 
Holly  had  to  be  laid  off  for  very  urgent  repairs.  So  at  no  time  during 
this  crisis  was  more  than  one  tender  available  for  duty.  Had  the  new 
tender  Maple  been  delivered  in  October,  1892,  according  to  contr.act,  the 
damage  done  to  the  buoyage  by  the  exceptionally  severe  winter  could 
have  been  more  readily  repaired.  In  ^he  sounds  of  J^orth  Carolina  the 
thirty-six  pile  buoys  carried  away  were  replaced  by  spar  buoys.  On 
March  10  a  lighted  buoy  was  placed  off  the  site  of  Wolf  Trap  light- 
house, and  upon  June  30  the  tender  HoUy  was  anchored  there  as  a  tem- 
porary light-vessel,  when  the  buoy  was  removed.  A  temporary  light 
was  established  on  the  wreck  of  Solomons  Lump  light-house  in  June. 
The  piling,  or  braces,  were  injured  by  ice  at  Smith  Point,  Laurel 
Point,  and  Hatteras  L:det. 

WORKING  PLANT. 

A  scow,  60  feet  long  and  22  feet  wide,  equipped  with  a  steam  pile- 
driver  and  all  appurtenances,  was  built  at  the  Lazaretto  depot  during 
the  year.  It  is  of  heavy  yellow  pine,  with  white-oak  knees,  strongly 
put  together,  and  it  is  well  adapted  to  the  purpose  for  which  it  is  de- 
signed. 

BBPOTS. 

Laxaretto  Point,  BalUmorej  Maryland.— In  July  and  August  some 
repairs  were  nuide  to  the  buildings  at  the  depot.  During  the  summer 
the  seawall  at  the  south  end  of  the  dejwt  was  somewhat  undermined* 
The  removal  of  an  ndjai^ent  private  whiurf  widened  the  channel,  and 
steamers  began  to  pass  neivrer  the  depot  wharf.  The  wash  from  them 
took  effect  uiH>n  the  base  of  the  wall.  The  sea  wall  was  protected  by 
a  line  of  slitn^t  piling  secured  to  oak  piles  driven  in  front  of  the  wall  for 
a  dist^ince  of  about  LHH>  feet*  The  space  between  this  wooden  revetment 
and  the  sej\  wall  was  diH'ked  over,  forming  an  addition  to  the  wharf 
i^rea  of  about  a,0(H)  suiH^rttoial  ftn^t.  Thus,  besides  protecting  the  water 
tVimU  a  subst^iutial  incivjise  of  wharf  roi>m  was  obtained.  The  depot  is 
in  giHHi  condition. 

The  ibllo\vii\^  reeoumiendation,  made  in  the  last  three  annual  reports, 
Is  rt^newed : 

Attoiitlou  l»  liw  IttHl  to  tW  lUMHv^Hiiy  of  pnn  iilitt);  a  dwelling  at  this  depot  for  the 
lUHHnnumUutiou  of  tho  ilopot  koopor  tuiU  lua  f»mUy.    Their  quarters  in  the  ware- 
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lioase  are  imsnitable  and  uncomfortable,  and  even  were  the  rooms  not  required  for 
other  parposee  it  wonld  cost  nearly  aa  much  to  make  them  comfortably  habitable  us 
it  would  to  build  a  new  dwelling.  About  one-third  of  the  space  on  the  upper  floor 
is  reeeryed  for  the  use  of  custom-house  inspectors,  and  the  Jar^e  and  InoTc^kMiug 
amoimt  of  work  on  band  in  the  district  demands  the  use  of  all  storage  and  shop  room 
sTsilable.  The  depot  keeper  must  be  constantly  on  the  spot,  and  ciwi  ni»t  live  away 
from  the  premises.  There  is  ample  room  on  the  Qovernineut  tract  for  such  a  build- 
ing as  is  required,  and  it  can  be  built  for  $2,500.  An  appropciatiou  of  this  auiouut 
is  earnestly  recommende<l. 

Point  Lookout^  Maryland. — In  April  thirty-eight  piles  of  the  wharf 
were  covered  with  yellow  metal  to  protect  them  from  the  ravages  of 
the  ship  worm.  Chafing  by  the  ice  during  the  past  severe  winter  ren- 
dered this  work  necessary.    The  depot  is  in  good  order. 

Port»mouthy  Virginia. — ^The  dwelling  is  entirely  too  small.  The  coal 
and  buoy  sheds  and  outhouses  are  greatly  out  of  repair.  Much  of  the 
woodwork,  including  the  framing  of  the  houses  and  sheds,  is  rotten, 
and  in  places  entirely  gone.  In  the  engineer's  storehouse  the  level  of 
the  floor  is  below  the  level  of  the  ground  of  the  adjoining  property, 
and  the  lower  ends  of  the  boarding  are  entirely  gone.  The  floor  should 
be  raised  at  least  one  foot  and  the  house  repairiMi.  The  underpinning 
of  many  of  the  coal  and  buoy  shed  po8t«  is  rotten,  and  it  will  not  be 
long  before  the  sheds  will  be  dangerous.  The  wooden  flooring  of 
the  yard  abutting  the  wharf  is  entirely  worn  out  and  needs  replacing 
immediately.  The  wharf  needs  replanking  in  places,  and  many  of  the 
fender  piles  are  entirely  rotted  out. 

To  make  the  repairs  suggested  and  to  extend  the  present  wharf 
along  the  water  front  recently  acquu*ed  by  purchase,  will  cost,  it  is 
estimated,  $40,000,  and  an  appropriation  of  that  amount  is  recom- 
mended. 

Washingtonj  Noii'th  Carolina, — ISo  repairs  were  made.  The  keeper's 
dwelling  needs  painting  and  repairing;  the  fence  and  board  walk 
require  renewing.  The  wharf  should  be  i^artly  rebuilt  and  coal  and 
boat  sheds  should  be  erected. 

TETa)EBS. 

The  Solly. — ^This  vessel  was  withdrawn  from  service  as  a  tender  on 
June  6,  preparatory  to  placing  her  on  duty  as  a  light-vessel  off  Wolf 
Trap  Shoal,  Chesapeake  Bay,  Virginia.  During  the  year  she  steamed 
12,628  miles,  consumed  875  tons  of  coal,  made  275  visits  to  light-sta- 
tions, and  delivered  125  tons  of  coal  and  54  cords  of  wood.  She  also 
attended  to  368  huoys.  Fire  was  hauled  under  her  boileis  ;50  days 
daring  the  year.  The  crew  was  employed  74  days  at  buoy  depots 
cleaning  and  paintifig  buoys. 

The  Violet. — ^This  tender  steamed  12,167  miles,  consumed  626  tons  of 
coal,  worked  541  buoys,  built  4  beacons,  repaired  12  beacons,  visited 
196  Ughts,  delivered  257  tons  of  coal  and  96  cords  of  wood,  rationed 
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11  lights,  and  was  67  days  nnder  r^airs.    The  crew  was  employed  20 
days  at  the  Portsmouth  buoy  depot  cleaning  and  painting  buoys. 

The  Bramble. — The  hull  and  machinery  of  this  steam  launch  were 
recently  repaired,  and  she  is  now  in  good  order.  The  gas  tank  for 
supplying  the  beacons  in  Currituck  Sound  was  also  thoroughly  over- 
hauled and  repaired. 

The  Jessamine. — ^This  steamer  was  chiefly  employed  during  the  year 
in  construction  of  Sharkfin  Shoal  and  Maryland  Point  light-houses  and 
North  River  Bar  beacons ;  in  the  repairs  of  Seven-Foot  Knoll,  Graighill 
Channel,  Cape  Charles  City,  Point  Lookout,  Blakistone  Island,  Chop- 
tank  River,  Piney  Point,  Lower  Cedar  Point,  Upper  Cedar  Point, 
Mathias  Point,  Old  Plantation  Flats,  Solomons  Lump,  Janes  Island, 
Wades  Point,  North  River,  Croatan,  Roanoke  Marshes,  Cape  Hatteras, 
Hatteras  Inlet,  Ocracoke,  Southwest  Point  Royal  Shoal,  Neuse  River, 
Pamlico  Point,  Craney  Island,  Watts  Island,  Deep-Water  Shoals, 
Jordan  Point,  Point  of  Shoals,  and  White  Shoal  light-stations,  and 
beacon  lights  Nos.  4,  6,  7,  and  8.  She  was  also  employed  in  transport- 
ing commissioners  to  Smith  Island  to  value  and  survey  the  new  Cape 
Charles  light-house  site;  in  transferring  the  illuminating  apparatus 
and  other  portable  property  from  the  Clay  Island  and  Lambert  Point 
discontinued  stations  to  Lazaretto  depot,  and  in  making  borings  at 
Wolf  Trap,  Solomons  Lump,  and  Hog  Island  to  ascertain  the  character 
of  the  foundations  for  the  proposed  new  works.  In  August,  October, 
February,  April,  and  May  short  intervals  were  occupied  in  necessary 
repairs  to  the  vessel,  including  twice  docking,  cleaning  and  painting 
the  hull  with  germicide  paint,  repairs  to  keel  shoe,  hoisting  engine, 
steering  gear  and  wheel  buckets.  The  greater  partof  Janusiry  shewas 
ice  bound  in  the  harbor  of  Baltimore.  During  the  year  she  steamed 
6,589  miles  and  consumed  554  tons  of  coal. 

The  Thistle. — ^This  little  steamer  was  engaged  in  towing  scows  loaded 
with  material  for  the  construction  of  the  new  light- houses  and  for  the 
repair  of  light-stations  in  North- Carolina  and  the  James  River;  in 
making  repairs  at  Thomas  Point  Shoal  and  Watts  Island  light-stations 
and  Point  Lookout  depot;  in  general  attendance  upon  working  parties 
in  the  district,  and  in  the  examination  of  Roanoke  Marshes  light-house 
to  determine  as  to  the  damage  done  by  colliding  barges.  While  on  the 
way  to  Baltimore  from  Currituck  Sound  her  shaft  and  propeller  were 
injured  by  a  submerged  log  and  had  to  be  replaced.  Repairs  were  also 
made  to  her  boiler  and  machinery,  to  the  metal  on  her  hull,  and  to  the 
woodwork  and  calking  of  her  deck.  While  employed  in  the  work  above 
outlined  she  steamed  about  6,500  miles  with  a  consumption  of  some  214 
tons  of  coal. 

The  Maple, — This  new  steam  tender  was  delivered  by  the  contractors 
at  the  buoy  depot,  Portsmouth,  Vji.,  on  May  26, 1893.  Since  then  she 
has  been  actively  employed  with  the  exception  of  a  short  time,  wlien 
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sbe  was  laid  off  to  have  a  new  deiTick  boom  made  and  to  have  the 
bottom  cleaned  and  painted.  The  boom  famished  with  tlie  vessel  was 
too  short.  The  vessel  is  a  twin-screw  propeller.  Her  length  over  all 
is  164  feet.  Her  length  on  the  water  line  is  155  feet.  JShe  has  30  feet 
beam.  The  depth  from  the  top  of  the  keel  to  the  top  of  the  beam  is 
11  feet  10  inches.  She  has  two  compound  fore  and-aft  surface-con- 
denaiog  engines  with  cylinders  16  inches  and  31  inches  diameter  and 
24  inches  stroke.  They  have  650  indicated  horse  power.  Tliere  are 
two  cyhndrical  single  ended  steel  boilers,  12  feet  long  with  a  diameter 
of  11  feet  9  inches.  They  are  heated  by  two  Fox's  corrugated  fur- 
naces. The  steam  pressure  is  100  i)ounds.  She  is  fitted  with  a  steam 
hoisting  fore-and-aft  engine,  a  Globe  steam  steering-gear,  an  American 
Ship  Windlass  Company's  steam  windlass,  a  hand  xHimp-brake  wind, 
lass,  and  with  electric  light  appliances  for  search  light  and  for  all 
rooms  and  compartments  in  the  vessel.  She  is  schooner-rigged  and 
has  a  dingy,  a  gig,  and  one  cargo  boat.  This  vessel  was  in  service 
twenty-four  days  during  the  year;  steamed  850  miles,  consumed  60  tons 
of  coal,  attended  to  12  buoys,  and  visited  7  light-houses.  She  also 
towed  Light- Vessel  No.  46  to  Cape  Charles  and  towed  Light- Vessel 
ISo,  49  from  Cape  Charles  to  Portsmouth  buoy  depot,  Va.,  and  after- 
wards to  Newport  News,  Va.,  for  repairs. 
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SIXTH  DISTRICT. 

The  sixth  district  extends  from  New  Elver  Inlet,  North  Carolina,  to 
and  including  Jupiter  Inlet,  Florida,  and  includes  all  the  aids  to  navi- 
gation within  these  limits  on  the  coast's  and  in  the  bays,  rivers,  and 
harbors  of  North  Carolina,  South  Carolina,  Georgia,  and  Florida. 

Inspector. — Commander  James  G.  Green,  U.  S.  Navy,  until  June  24, 
1893;  Lieut.  Commander  M.  E.  S.  Mackenzie,  U.  S.  Navy,  from  June 
24, 1893. 

Engineer.— Owpt.  Eric  Bergland,  Corps  of  Engineers,  TJ.  S.  Army. 

In  this  district  there  are — 

Light-liousM  and  beacon  Ifghts,  including  1S9  post  lights .^ 206 

Light-ships  in  position 3 

Day  or  unlight^d  beacons « 32 

Fog  signals  operated  by  steam 3 

Fog  signals  operated  by  clockwork 3 

Whistling  buoys  in  position : 6 

Hell  buoys  in  pi>sition 16 

Other  buoys  in  position 299 

Steamer  irwteHii,  buoy  tender  and  for  iuspec ti on  and  supply 1 

SchoiUier  PJUirM,  for  construction  and  repair 1 

Quarterly  inspections  were  made  of  each  station,  wherever  practica- 
bUv  With  one  or  two  exceptions,  the  general  conditions  as  to  cleanU- 
nt>ss  and  neatness  of  the  light-stations  in  this  district,  is  creditable. 

UGHT-HOrSES. 

— .  Citff  Ff«ir«  9faf0a$i  o/Korih  Carolma. — ^The  following  statement, 
whioh  \V)U(  nnule  in  the  Board^s  last  four  annual  reports,  is  renewed: 


*rh««  sb^^ala  fx^nning  the  ctintiunatiou  of  this  cape  for  about  18  milee  to  the  aonth- 
ea»t  iirv  dreadtnl  by  sl\ipma-'<U*r«  ouly  a  little  le^s  than  those  at  Cape  Hatteraa.  At 
pTxvi«^ul  a  light  »hip  m>ar  the  outer  e:tlremity  of  the  shoals  varus  Teasels  of  danger 
itud  ^<i\e!i  theuk  a  gvHHi  |H>iul  of  dei^arture.  This  aid  to  narigatioii  can  not  be  dis- 
)H'UHtHl  vrith;  but  ii  i»uot  »ullioiettt  to  iimut^  adequate  pn^te^etion  to  the  large  nnm- 
Wr  «^f  d^^ue«tio  auil  rtxwtjiu  \«><^^1$  attmet^rd  to  this  point  by  ihe  eonsiderable  and 
iiu'VtviHiU^  trade  of  the  uei3:bK\riug  port  of  Wilminctoo.  X.  C.  berauffe  of  the  small 
area  U<bt«Hl  b\  )t«  and  be\\'«uj^  «\f  it$  liab^li;T  t«k  be  set  adrift  from  its  moorings 
duruv^  bea>y  »t\vrtnA«  whuh  i«  the  xerv  time  vhea  it«  liirht  is  mce^  seeded.  The 
pv^>c&out  Oa|vp  Fear  i\):ht  yl^^'^d  H<rjid\  khi  ar^*x^uut  of  it»  inland  po^timi  and  want  of 
he^srhtx  d*>e*  m^t  \sut^r  the  sh\v»l,  and  th^rvt'v^r^f  %,l  ^ee  m^t  gir*  «aflicieBt  vaming  to 
recw^vW  X*  heu  the  hjiht-^^m  wi^^y  haw  dri:>^l  itv^-.-  her  mooriaj:^^  A  fir^-onler  light- 
hoUM^  bu',lt  ^^w  the  puvh  vM' v"*t^  Fe*r,  ^ith  a  rjid:a»  *>f  l$t  ■"•**  *>f  lighk  would  be 
aeen^Mar  a»  to$\x«^  iimety  w;ftTt»^tv<«  achlihe  AnM  <>f  hetngnearesMaghto  the  coast  to 
•ee  \t  >K\M*M  be  a  v;  * n-  v  wt  itttiivjfcj:,'<i  tiiAt  tite  »*\:5er«vr  *heaM  make  a  better  offing. 
Other  ^^a«^xM»  Hur  a  nt^t  ^x<\lec  Ix^i  h^H»e  he««  may  he  «Muid  m  tke  hefter protection 
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it  would  afford  to  the  biglit  lying  north  of  tho  cape,  which  haa  been  left  dark  since 
&e  discontiuiianco  of  Federal  Point  light-station  in  1880.    Tlie  proposed  light  would 
more  than  compensate  for  the  one  discontinued  at  Federal  Point.    It  may  be  proper 
to  add  that  there  is  no  first-order  light-house  between  Cape  Lookout,  North  Caro- 
lina, «nd  Cape  Romain,  South  Carolina,  a  distance  of  about  170  nautical  miles. 
Recent  changes  in  the  lighting  of  the  entrance  to  the  Cape  Fear  River  have  almost 
eliminated  the  Cape  Fear  light-house  (Bald  Head)  as  a  harbor  H^ht.    Its  only  use 
is  that  of  a  rear  beacon  to  a  stake  light  foroiing  a  range  to  guide  up  the  river  after 
crossing  the  bar.    Upon  the  establishment  of  the  proposed  new  lij^ht  on  the  pitch 
of  Cape  Fear  the  old  light  might  be  discontinued,  as  the  tower  and  the  keeper's 
dwelling  are  antiquated  and  discreditable  to  tho  Light-House  Kstalilishment. 

Urgent  petitions  have  be^n  presented  to  the  Light-IIoase  Board  by 
GomnnLercial  and  pilot  associations  of  Wilmington,  N.  C,  and  by  ship- 
masters trading  to  that  port,  which  have  had  its  careful  consideration 
and  approval. 

It  is  estimated  that  a  tower  150  feet  high,  with  suitable  oil  rooni; 
keepei's  dwellings,  and  outbuildings,  on  the  pitch  of  Cape  Fear,  will 
cost  $70,000,  and  it  is  recommended  that  tbis  amount  be  appropriated 
therefor. 

536.  Gape  Fear^  entrance  to  Cape  Fear  River^  North  Carolina. — Dur- 
ing the  year  the  characteristic  of  this  light  was  changed  from  flashing 
red  to  flasliing  white  every  30  seconds  and  Punck-Heap  lamps  were 
substituted  for  Hains  lamps.  A  topogrphical  survey  of  the  site  was 
made.  As  it  is  proposed  to  discontinue  this  ligtit  upon  the  establish- 
ment of  a  first-order  light-station  on  the  pitch  of  Cape  Fear,  no  further 
expenses  were  incurred  at  this  place. 

537^  538.  Oak  Island^  mouth  of  Cape  Fear  River ,  Nofth  Carolina, — 
Funck-Heap  lamps  were  substituted  for  Hains  lamps.  A  topograi)h- 
ical  survey  of  the  site  was  made. 

539-558.  Cape  Fear  River  post  lights,  North  Carolina. — The  New 
Channel  range,  the  Snow  Marsh  Channel  range,  and  the  Reeves  Point 
Channel  range  are  new  and  in  good  condition.  The  other  ranges  and 
post  lights  were  established  in  1885  and  their  piles  have  begun  to 
decay.  The  piles  of  the  Smith  Island  range  and  of  Battery  Island 
post  light  No.  3  will  soon  need  to  be  spliced  or  renewed.  As  a  new 
systemofjwst  lights  is  proposed  for  Cape  Fear  River,  involving  the 
discontinuance  of  the  present  structures  above  the  Reeves  Point  range, 
no  steps  were  taken  for  their  repair. 

The  service  of  these  lights  was  good.  Most  of  them  are  in  good  con- 
dition and  need  little  repair.  They  are  indispensable  aids  for  the  night 
navigation  of  the  river. 

— .  Range  lights  for  new  dredged  channels  in  the  Cape  Fear  River j 
Korth  Carolina. — The  following  recommendation,  nmde  in  the  Board's 
last  annual  report,  is  renewed : 

The  Board  recommended  the  discontinuanco  of  ten  of  the  present  posf  lights  in  the 
upper  part  of  the  Cape  Pear  Kiver,  and  the  establishment  of  twenty-four  new  post 
lights,  which,  in  connection  with  certain  other  ranges  already  established,  would  con- 
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Btitute  a  system  of  rAuges  to  gaide  vessels  from  the  Cape  Fear  eatrance  to  Wilming- 
ton, N .  C . ,  tliTou  gb  channels  dredged  to  a  depth  of  20  feet  at  mean  low  water.  As  vessels 
are  now  carried  hy  ranges  one-half  the  distance  between  the  entrance  and  Wilming- 
ton, and  then  left  without  farther  adequate  gnidance,  the  Board  is  of  opinion  that 
to  complete  the  usefulne^ss  of  the  aids  to  navigation  in  the  lower  part  of  the  river 
similar  aids  should  be  provided  to  guide  them  to  their  port  of  destination.  It  is 
estimated  that  this  can  be  done  at  a  cost  not  to  exceed $3,105,  and  it  is  recommended' 
that  an  appropriation  of  that  amount  be  made  for  this  purpose. 

561.  Oape  Roniain,  seaooast  of  South  Carolina. — A  topographical 
survey  was  made  of  the  site.  The  tower  was  carefully  tested  instra- 
mentally,  but  no  additional  deflection  from  the  vertical  was  dete<sted. 

563.  BuU  Bay,  north  end  of  Bull  Island^  South  Carolina. — ^Funck-Heap 
lamps  were  substituted  for  Hains  lamps,  and  a  topograp  hical  survey 
was  made  of  the  site.  The  sea  has  in  the  past  two  years  made  rapid 
encroachments  on  this  station,  and  if  it  continues  two  years  more  the 
light-house  will  be  in  great  danger.  The  value  of  the  structures  does 
not  warrant  a  large  expenditure  for  the  protection  of  the  site;  hence, 
in  the  event  of  continued  erosion,  it  is  proposed  that  a  new  site  be  pur- 
chased and  a  new  light-house  erected  rather  than  that  an  attempt  be 
made  to  preserve  the  site. 

565^  566y  567.  Charleston  and  Morris  Island  Ranges^  South  Carolina. — 
The  spring  tides  of  June  15  were  so  high  as  to  reach  beyond  the  land- 
ward side  of  the  south  front  beacon  and  to  undermine  it  to  such  an 
extent  as  to  throw  the  structure  5  inches  out  of  level.  The  beacon 
was  at  once  restored  to  its  proper  level  j  but  if  the  erosion  of  the  south 
end  of  Morris  Island  continues  as  in  the  past  year»  it  will  soon  be  nec- 
essary to  move  both  of  the  front  beacons  of  the  Morris  Island  ranges 
about  300  feet  nearer  to  the  tower.  The  station  is  otherwise  in  fairly 
good  condition.    A  topographical  survey  was  made  of  the  site. 

568^  569y  570.  Sullivam  Island  Ranges,  Charleston  Harbor,  South 
Carolina. — l*his  station  was  extensively  repaired  during  the  year. 
Funck-Heap  lamps  were  substituted  for  Hains  lamps.  A  topographical 
survey  of  the  site  was  made. 

— .  St.  Philip^s  Church  Steeple,  rear  beacon  of  Swash  Channel  Range, 
South  CaroWna.— During  the  year  the  deepening  of  the  Swash  Channel, 
which  resulted  from  the  progress  of  the  stone  jetties  in  course  of  erec- 
tion for  the  improvement  of  this  channel,  was  so  great  as  to  make  it 
the  best  entrance  into  Charleston  Harbor  tmd  to  call  urgently  for  lights 
to  guide  through  it.  A  part  of  the  improvement  consisted  in  dredging 
a  straight  cut  across  the  bar.  The  beacon  on  Fort  Sumter  and  the 
steeple  of  St.  Philiirs  Church  in  the  cityof  Charleston,  gave  the  range 
for  dredging  operations.  When  the  call  for  lights  came,  the  use  of 
Fort  SunittT  light,  in  connection  with  a  light  in  the  St  Philip's  Church 
Hleoi)le  naturally  HuggesUHl  itself  as  a  night  range  through  the  cut, 
which  c(»uld  hc^  njado  temporarily  effective  at  once  until  an  appropria- 
tion could  be  scoured  to  erect  a  rear  beacon.    The  vestry  of  St.  Philip's 


%  >. 


1893.  REPORT   OP   THE   LIGHT-HOUSE   BOARD.  105 

Sixth  District. 

Church  gave  permission  for  the  use  of  their  steeple  upon  the  payment 
of  a  yearly  rental  of  $300.  A  pedestal  was  built  for  the  support  of  a 
locomotive  headlight  lantern  and  reflector,  and  gas  pipes  were  run  from 
the  city  main  to  an  argand  gas-burner  placed  in  the  focus  of  the  reflect- 
or 140  feet  above  mean  sea  level.  The  gas  is  lighted  by  an  electric 
apparatus  located  at  the  base  of  the  steeple  near  the  gas  meter,  with 
connecting  wires  running  to  the  burner.  This  new  light  is  in  good 
order  and  works  well.  As  the  i>ermission  granted  by  the  vestry  of  the 
church  extends  only  to  December  31,  1894,  it  will  be  necessary  to  erect 
before  that  date  a  beacon  to  take  the  place  of  the  light  in  the  ste^jile. 
There  is  no  suitable  location  between  Fort  Sumter  and  the  city  of 
Charleston  for  the  site  of  this  beacon,  and  it  is  suggested  that  a  site 
be  purchased  at  the  intersection  of  the  range  line  with  the  water  front 
of  the  city,  and  that  upon  this  a  structure  similar  to  the  rear  beacon 
of  the  Paris  Island  range,  South  Carolina,  be  erected,  with  focal  plane 
120  feet  above  base.  It  may  be  necessary  to  reduce  at  the  same  time 
the  height  of  the  focal  plane  of  Fort.  Sumter  light. 

574.  Sullivan8  Island  Cove  Pierhead^  Charleston  HarhoVy  South  Caro* 
Una. — ^This  structure  was  during  the  year  so  much  injured  by  the  teredo 
that  a  new  one,  sheathed  with  yellow  metal,  became  necessary  and  was 
built. 

577 y  578.  Hilton  Head  Rangcj  sea^oast  of  South  Carolina. — Fuuck-Heaj) 
lamps  were  substituted  for  Hains  lamps. 

585,  566.  Tybee  Light  and  Beacon^  Tyhee  Island^  Oeorgia.-^FnnGk- 
Heap  lamps  were  substituted  for  Hains  lamps. 

587j  588.  CocJcspur  Island  and  Oyster  Beds  Beacons^  Savannah  River j 
Georgia. — ^The  boat  landing  on  the  south  channel  of  the  Savannah  River 
was  extended  and  repaired  with  piles  sheathed  with  yellow  metal.  Six 
casemates  in  Fort  Pulaski  were  fitted  up  with  partitions,  doors,  win- 
dowsand  blinds,  embrasure  shutters,  andclosetsforthe  accommodation 
of  the  two  keepers.  Funck-Heap  lamps  were  substituted  for  Hains 
lamps. 

589 J  590,  Tyhee  Knoll  CufBangey  Savannah  Rivcry  Georgia. — Extensive 
shoaling  having  occurred  in  the  Savannah  Kiver  opposite  this  station, 
it  became  necessary  to  extend  the  wharf  145  feet  toward  the  channel. 
While  this  was  being  done,  the  elevated  plank  walks  were  repaired. 
A  fireproof  oil  house,  9  by  11  feet  in  the  clear,  was  built.  It  has  ven- 
tilators and  drain  pipes,  and  shelves  sufficient  to  receive  four  hundred 
and  fifty  5-gallon  oil  cans. 

593y  594.  Venus  Point  Rangey  Savannah  Rivery  South  Carolina. — ^The 
boat  landings  at  both  beacons  were  extended  on  account  of  the  shoaling 
of  the  Savannah  River,  thatof  thefrontbeacon  25  feet  on  four  piles,  both 
sets  sheathed  with  yellow  metal,  and  that  of  the  rear  beacon  60  feet 
on  eight  piles. 

About  400  running  feet  of  elevated  plank  \^alk  were  repaired.  The 
changes  in  the  channel  of  the  Savannah  Biver,  caused  by  the  con- 
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straction  of  certain  stone  jetties  by  the  United  States  Government  for 
its  improvement,  have  caused  its  permanent  shoaling  opposite  the 
front  beacon  of  this  range  to  such  an  extent  as  to  make  it  economical 
to  discontinue  the  wharf  and  elevated  plank  walk  which  have  con- 
nected this  beacon  heretofore  with  the  river  and  to  connect  it  directly 
with  the  rear  beacon  by  a  low  plank  walk  6,000  feet  long.  This  will 
be  done  daring  the  present  fiscal  yeai\ 

595.  Jones  Island^  Savannah  River ^  South  Carolina. — ^The  boat  land- 
ing was  extended  into  the  river  24  feet  on  fonr  sheathed  piles. 

604,f  605.  Fort  Jackson  Range^  Savannah  River j  Georgia. — ^A  fireproof 
oil  honse  was  built  during  the  year, 

— .  Saint  Catherine  Sounds  aeacoast  of  Georgia. — ^An  appropriation 
was  made  by  the  act  approved  March  3, 1893,  for  the  establishment  of 
a  fourth'Order  light-house  on  this  sound.  A  survey  and  plat  of  the 
selected  site  on  St.  Catherine  Island  was  plotted,  and  negotiations  for 
its  purchase  were  begun.  No  ofifer  to  sell  could  be  obtained  from  its 
owner,  so  proceedings  in  condemnation  were  instituted  to  acquire  title 
through  the  United  States  courts. 

608 J  609.  Sapelo  Light  and  Bea4}on,  entrance  to  Dohoy  Sound j  Georgia. 
— ^The  front  beacon  was  moved  8  feet  southwesterly  to  accommodate 
the  range  to  the  changes  in  the  channel.  Funck-Heap  lamps  were 
substituted  for  Hains  lamps. 

610,  611.  Wolf  Island  Range,  entrance  to  Dohoy  Sound,  Georgia. — The 
front  beacon  was  moved  11  feet  to  the  southward  to  accommodate  the 
range  to  the  changes  in  the  channel.  Kew  sills  were  put  under  the 
beacon,  and  the  boathouse  was  moved  and  erected  on  piles  sheathed 
with  yellow  metal. 

— .  Dohoy  Sound,  sea^coast  of  Georgia. — The  following  re<x)mmenda- 
tipn,  which  was  made  in  the  Board's  last  four  annual  reports,  is  renewed: 

The  two  ranges  now  established  take  vessels  to  the  intersection  of  the  Wolf  Island . 
and  the  Sax»elo  Island  ranges,  and  leave  them  there  without  guidance  in  a  very  dan- 
gerons  position  if  they  anchor,  and  with  the  Knuckles  on  one  side  and  the  Chimney 
Spit  Shoals  on  the  other  if  they  proceed.  It  is  therefore  recommended  that  the 
front  beacon  of  the  present  Sapelo  Island  range  be  removed  to  a  point  where  it  may 
be  used  as  a  rear  beacon  of  a  new  range,  and  that  a  stakf"  light  be  established  to 
serve  as  a  front  beacon  for  this  new  range;  also  that  anotluT  range  be  established 
higher  np  the  sound,  to  consist  of  a  steamer  lens  and  lens  lantern,  respectively,  for 
the  rear  and  front  beacons.  It  is  estimated  that  these  new  ranges,  including  sites, 
will  cost  $1,600. 

613.  Saint  Simon  Beacon,  Georgia. — An  appropriation  having  been 
made  by  Congress  for  the  cHtablishment  of  a  small  beacon,  which,  in 
connection  with  St.  Simon  main  light,  would  make  a  range  to  guide 
across  the  bar  at  the  entrance  of  St.  Simon  Sound,  Georiga,  a  site  was 
selected  and  an  effort  made  to  purchase;  failing  in  this,  proceedings  in 
condemnation  were  commciMjed.  The  case  will  probably  come  up  in 
the  United  States  district  court  in  N'ovember  next. 
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— .  The  inside  passage  from  Sa/vannah,  Oeorgia^  to  Fei^andina,  Flor- 
ida,— ^In  its  last  four  annual  reports  tlie  Board  recommended  tliat  it  be 
empowered  to  erect  and  maintain  twenty-five  post  lights,  in  order  to 
facflitate  the  navigation  of  the  inland  passage  from  Savannah  to  Fer- 
nandina,  at  an  estimated  cost  of  $4,000,  and  tliat  the  appropriation  for 
lighting  of  rivers  be  increased  by  that  amount  to  permit  of  the  estab- 
lishment and  maintenance  of  these  lights.  This  recommendation  is 
renewed. 

615^  616,  Amelia  Island  Range,  Fernandina  entrance,  Florida, — The 
channel  across  the  bar  at  the  Fernandina  entrance,  through  which  this 
range  was  intended  to  guide  vessels,  has  shifted  during  the  last  few 
years  so  widely  that  it  was  found  impracticable  to  accommodate  heavy 
structures  to  its  frequent  changes.  The  lights  thus  became  a  source  of 
danger  rather  than  of  assistance  to  navigation,  and  they  were  there- 
fore discontinued  in  December,  1892.  In  order  that  the  entrance  should 
not  be  closed  to  vessels  at  night  during  the  period  of  this  discontinu- 
ance, temporary  ranges  consisting  of  light  triangular  structures  carry- 
ing tubular  lanterns,  which  could  be  easily  and  rapidly  moved  from 
place  to  place  as  the  changes  in  the  channel  might  demand,  were  sub- 
stituted for  the  permanent  beacons,  and  have  given  satisfaction. 

617y*618.  Tiger  Island  North  Range,  Fernandina  entrance,^  Florida. — 
In  November,  1892,  title  was  acquired  by  condemnation  to  the  two  sites 
needed  for  this  range.  A  wooden  triangular  skeleton  structure,  carry- 
ing a  tubular  lantern,  was  built  at  each  of  the  sites  and  they  were  con- 
nected with  each  other  by  an  elevated  plank  walk,  1,490  feet  long. 

619j  620.  Tiger  Inland  South  Range,  Fernandina  entrance,  Florida. — 
In  November,  1892,  title  was  acquired  by  condemnation  to  the  two  sites 
needed  for  this  range.  A  wooden  triangular  skeleton,  carrying  a  tubu- 
lar lantern  was  built  at  each  of  the  sites  and  they  were  connected  with 
each  other  by  an  elevated  plank  walk,  470  feet  long. 

— .  Mount  Oomelia,  mouth  of  St,  Johns  River,  Florida. — The  following 
recommendation 9  which  was  made  in  the  Board's  last  four  annual 
reports,  is  renewed: 

The  present  ligbt-house  at  the  month  of  St.  Johns  River,  Florida,  is  of  the  third 
order,  aod  for  years  there  have  been  complaints  that  it  was  inefficient  as  a  seacoast 
light,  while  as  a  harbor  light  tbe  new  jetty  channel  will  soon  re<j^uire  the  establish- 
ment of  a  range  to  which  this  structure,  on  account  of  lo(;ation,  can  not  be  adapted. 
It  has  a  small  baae  and  stands  on  marshy  ground,  and  can  not  be  increased  suffi- 
ciently in  height  to  make  it  a  good  seacoast  light.  A  site  peculiarly  adapted  to  the 
erection  of  a  light-house  is  found  near  the  mouth  of  the  river,  on  its  north  side,  on 
Mount  Cornelia,  which  has  an  extreme  elevation  of  62  feet  above  mean  sea  level,  and 
on  which  a  good  foundation  with  sufficient  area  for  a  modern  liglit-station  could  bo 
had  at  an  elevation  of  50  feet  above  mean  sea  level.  A  first-order  light-house,  with 
focal  plane  150  feet  above  its  base,  erected  at  this  point,  would  have  a  focal  plane 
'200  feet  above  mean  sea  level  and  a  20-mile  radius  of  li^ht.  This  would  intersect 
with  the  adjacent  seacoast  light  to  the  southward,  situated  at  St.  Angustiue,  Fla., 
better  than  the  present  St.  Johns  River  light  does,  and  would  practically  cover  the 
area  now  lighted  by  the  adjacent  seacoast  light  to  the  northward,  situated  on  Am^ 
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beacons  in  geseral  is  poor,  and  it  will  be  necessary  to  renew  the 
greater  part  of  them  during  the  coming  year. 

REPAIRS. 

Repairs,  more  or  less  extensive,  were  made  dnring  the  year  at  the 
following-named  stations: 

571.  Fort  Samter^  8.  C.  i    621.  Amelia  iNlaud,  Fla. 

612.  Saint  Simon.  Ga.  I    743.  Jupiter  Inlet,  Fia. 

LIGHT-SHIPS. 

535.  Frying-Pan  Shoals  light-vessel^  No,  53,  off  Cape  Fear,  North  Caro- 
k'na.— This  vessel  is  in  good  order  and  is  well  kept.  A  new  steel  pro- 
peller vessel,  with  a  12-inch  steam  whistle,  replaced  light- vessel  No.  29, 
at  Frying-Pan  Shoals.  The  old  vessel  was  towed  by  the  tender  into 
Charleston,  and  is  now  kept  in  that  port  as  a  relief  light- vessel. 

564.  Rattlesnake  Shoal  light-vessel,  No.  34,  off  Charleston,  S.  C. — ^This 
vessel  is  in  good  condition  and  is  kept  in  good  order.  Light- vessel  No. 
38,  on  Rattlesnake  Shoal,  was  condemned  and  sold.  She  was  replaced 
by  light-vessel  No.  34,  which  vessel,  after  being  removed  from  Martins 
Industry  Shoal,  was  pat  in  thorough  condition  before  being  placed  on 
Rattlesnake  Shoal. 

Note. — ^This  vessel  was  torn  from  her  moorings  and  driven  ashore 
by  the  cyclone  of  August  27  and  28, 1893.  The  Board,  by  letter  of  Sep- 
tember 11,  1893,  constituted  the  inspectors  of  the  fourth,  fifth,  and 
sixth  light-house  districts  a  board  to  ascertain  and  report  the  cause  of 
this  wreck.  The  following  account  of  the  wreck  is  condensed  from  the 
evidence  given  before  this  board  of  investigation: 

John  McCormick,  keeper  or  captain  of  Eattlesnake  Shoal  light- ves- 
sel, testified  that  on  August  27  the  storm  came  from  the  east.  The 
gale  commenced  between  11  a.  m.  and  noon,  and  the  sea  immediately 
began  to  break  on  board.  Both  boats  were  stranded,  one  at  1  p.  m. 
and  the  second  at  4  p.  m.  The  boats  were  carried  high  on  the  davits, 
not  swang  in.  The  freeing  ports  were  aU  triced  up,  and  the  hatches 
were  battened  down  at  the  beginning  of  the  gale.  All  sails  were  bent 
except  the  foresail,  and  that  was  all  ready  to  bend.  The  large  mooring 
parted  at  7  p.  m.;  this  was  a  2^-inch  chain  with  a  mushroom  anchor, 
and  95  fathoms  of  chain  were  outside  the  hawse  pipe.  The  chain  cable 
had  been  examined  within  three  days.  The  deep-sea  lead  was  then 
over  the  side  and  was  attended  by  the  master  with  the  assistance  of 
the  mate.  Before  the  chain  cable  parted,  the  second  anchor  was 
washed  overboard,  when  the  shank  painter  and  ring  stopper  parted, 
and  35  &thoms  of  ranged  cable  ran  out,  so  that,  the  second  anchor  was 
already  down  when  the  first  cable  parted.  They  veered  to  96  fathoms 
on  this  second  chain,  which  measured  1|  inches  for  30  fathoms  from  the 
mushroom  anchor,  and  from,  that  point  1 J  inches.    The  pumps  were 
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looked  after  wlien  the  vessel  went  ashore.  There  was  then  only  10 
inches  of  water  in  her.  The  second  cable  parted  at  1  a.  m.,  August  28, 
and  the  vessel  drifted  on  to  Long  Island,  taking  the  beach  at  5  a.  m. 
The  smaller  cable  parted  in  the  hawse  pipej  the  larger  cable  parted 
well  outside.  The  captain  testified  that  this  was  the  longest  blow  he 
had  ever  had  on  this  station,  which  he  had  occupied  for  nineteen  years. 
He  further  stated  that  from  all  his  experience  in  gales  of  wind,  and 
he  had  been  going  to  sea  for  over  fifty  years,  this  was  the  worst  gale  he 
had  ever  experienced.  When  asked  as  to  how  they  got  on  shore,  he 
replied  that  Antone  Jorgensen,  seaman,  swam  ashore  with  the  lead 
line,  and  made  a  hauling  line  of  it,  and  the  crew  hauled  themselves 
ashore,  and  they  hauled  him,  the  keeper,  ashore. 

The.  mate  of  the  light-ship,  in  his  testimony,  corroborated  that  of  the 
captain,  and  added  that  they  set  the  staysail,  which  stood  five  minutes, 
but  it  put  her  head  on  to  the  beach.  Jorgensen,  he  said,  swam  ashore 
with  the  deep-sea  lead  line  and  made  it  fast  to  a  stump,  when  the  sea- 
men hauled  themselves  ashore.  The  mate  then  bent  the  line  on  to  the 
captain  when  he  was  hauled  ashore,  but  was  nearly  dead  when  he  got 
there.  The  investigating  board  reported  that  the  stranding  of  the  ship 
was  due  to  the  parting  of  both  cables  in  a  cyclone  of  unusual  violence, 
accompanied  by  an  unprecedented  sea,  and  that  it  was  not  due  to  any 
lack  of  precaution  on  the  part  of  any  one. 

After  the  wind  and  sea  had  subsided  an  examination  was  made,  when 
it  was  found  that  the  vessel  was  hard  and  fast  on  shore,  and  that  it  was 
impossible  to  remove  her  with  ordinaiy  appliances.  Bids  were  called 
for  from  the  principal  wrecking  companies  of  the  country,  and  a  con- 
tract was  awarded  to  the  lowest  bidder,  in  the  sum  of  $5,500,  to  haul 
the  ship  off  and  deliver  her  at  Charleston. 

576.  Martins  Industry  light-vesselj  No.  i,  off  Port  Royal  entrance. 
South  Carolina. — This  vessel  is  in  good  condition  and  is  kept  in  good 
ordej.  Light- vessel  No.  1,  with  a  12- inch  steam  whistle,  replaced  light- 
vessel  1^0.  34,  on  Martins  Industry  Shoal. 

— .  Relief  light-vessel,  No.  29. — This  vessel  is  retained  in  Charleston 
Harbor  as  a  relief  vessel.  She  is  in  poor  condition  and  needs  extensive 
repairs. 


DAY  OB  UNLiaHTBD  BEACONS. 

There  are  in  this  district  thirty-two  day  or  unlighted  beacons,  which    ■ 
are  in  good  condition. 

FOa  SIONALS  OPERATED  BY  STEAM  OB  HOT-AIB  ENGINES. 

535.  FryingPan  Shoals  light-vessel,  I^o.  53,  JSTorth  Carolina. — Since 
January  1, 1893,  this  12-inch  steam  whistle  was  in  operation  some  33 
hours,  and  consumed  sopie  2  tons  of  coal. 
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576,  Martins  Industry  light-vessel.  No.  i,  South  Carolina. — ^This 
12-iiich  steam  whistle  was  iu  operation  aboat  118  hours,  and  consumed 
some  6  tons  of  coal,  after  January  1, 1893. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition.  The  buoys  were 
relieved  as  often  as  was  found  practicable  and  necessary.  Repairs 
were  made  to  buoys  at  a  reasonable  cost.  The  local  pilots  employed  at 
the  entrance  to  Winyah  Bay,  S.  C,  Fernandina,  St.  Johns  River,  and 
St.  Augustine,  Fla.,  kept  the  buoys  in  position  at  those  places. 

DEPOTS. 

Castle  Pinchney,  Charleston  Harbor^  South  Carolina. — Twenty  fen- 
der piles  were  supplied  aud  driven  on  the  head  aud  sides  of  the  wharf 
at  this  depot.  The  storehouse  and  custodian's  dwelling  are  in  good 
condition,  but  both  the  piles  and  superstructure  of  the  wharf  will  in  the 
course  of  two  years  require  extensive  renewals.  During  the  pr(»sent 
year  12  wharf  piles,  5  fender  piles  and  10,000  square  feet  of  new 
decking  will  be  required.  The  stores,  supplies,  etc.,  are  well  cared  for. 
Note. — This  depot  was  wrecked  by  the  cyclone  of  August  26  and  27, 
1893,  and  most  of  its  contents  were  destroyed. 

The  following  extract  from  the  joint  report  of  the  inspector  and  en- 
gineer of  the  sixth  hght-house  district,  dated  September  12,  describes 
I  the  destruction  of  the  old  depot  and  shows  the  necessity  and  gives  the 
j      cost  of  a  new,  depot : 

I  The  effect  of  the  storm  upon  the  depot  was,  in  brief,  to  nnderiniiie  the  foiinda- 

\      tlons  of  the  storehonse,  tear  off  its  weather-boarding,  lay  open  its  contents  to  the 

I      action  of  the  winds  and  sea,  and  to  scatter  its  stores  in  every  direction  and  for 

I      long  distances.    On  the  wbarf,  60  by  200  feet,  a  great  part  of  the  decking  was  torn 

I"      loose  J&om  the  joists,  and'  in  some  measure  the  joists  were  broken,  and  in  places  even 

the  caps  were  parted  from  the  piles,  with  the  result  of  dropping  into  the  water 

below  sinkers,  anchors,  and  baoys.    Boats  stored  on  the  land  in  rear  of  the  fort, 

I      high  above  the  ground,  were  washed  away  and  lost,  and  even  the  keeper's  dwelling, 

I      which  was  built  several  feet  above  the  general  level  of  the  site,  was  in  serious 

danger  from  the  waves. 

As  the  storm  did  great  injury  to  many  light-stations,  carried  two  light-vessels 

'      from  their  moorings,  and  drifted  many  buoys  from  their  positions,  there  was  a  great 

demand  made  upon  the  depot  for  stores  and  supplies  at  the  very  time  that  its 

defects  and  weakness  had  deprived  the  district  of  its  reserves. 

The  lesson  taught  by  all  this  is,  that  our  depots  should  be  so  built  as  to  be  able 
to  resist  the  greatest  storms,  and  so  located  as  to  permit  of  the  construction  of 
solid  buildings  on  iirm  foundations.  That  such  structures  can  be  built  on  the  water 
fronts  ol  the, district  is  evidenced  by  the  present  condition  of  the  only  two  granite 
piers  in  Charleston,  and  of  the  granite  sea  wall  along  the  east  front  of  the  Battery, 
which  are  as  solid  as  before  the  storm.  But  such  structures  can  not  bo  built  at 
Castle  Pinckney  without  so  great  an  expenditure  for  foundations  as  would  make 
them  cost  mnoli  more  than  similar  buildings  on  a  proper  site  with  the  cost  of  site 
added  to  theni^  because  the  island  upon  which  Castle  Pinckney  stands  is  nothing 
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bat  a  mud  flat,  and  wae  used  by  the  Light-House  Establishment  only  because,  while 
an  urgent  necessity  existed  for  a  depot,  no  funds  were  ayailable  for  the  purchase  of 
a  proper  site,  and  the  War  Department  permitted  the  occupation  of  the  Castle 
Pinckney  reservation,  without  charge. 

The  building  of  a  fort  at  this  point,  at  great  cost  for  foundation,  was  justified  by 
its  position  in  the  system  of  defense  of  Charleston  Harbor,  but  has  been  abandoned 
by  the  War  Department.  It  is  supported  on  piles,  but  has  sunk,  and  with  it  the 
island  in  the  yicinity,  until  the  surface  of  the  latter  is  below  high-water  level,  and 
this  subsidence  has  continued  more  or  less  siuce  the  depot  was  established  in  1879, 
necessitating  the  building  up  from  time  to  time  of  the  surface  with  sand  taken  from 
the  fort,  and  a  system  of  wooden  platforms  with  riprap  stone  protection  of  dwelling 
and  storehouses,  which  is  in  itself  a  source  of  expense  in  maintenance.  Besides  the 
great  exposure  of  the  wharf  structure  to  easterly  winds  and  seas,  it  has  been  found 
'necessary  on  two  occasions  to  extend  it  farther  into  Folly  Island  Channel,  in  conse- 
quence of  the  shoaling  np  at  its  head,  and  it  is  probable  that  further  extension  will 
be  required  in  the  future  from  the  same  cause. 

A  minor  unsuitableness  or  inconvenience,  but  a  very  real  one,  comes  from  its  sepa- 
ration by  nearly  a  mile  of  water  from  the  nearest  part  of  Charleston,  over  which 
there  is  no  public  ferry  or  means  of  communication. 

For  all  these  reasons  it  seems  fitting  that  a  better  depot  should  be  provided  for 
this  district,  and  if  a  change  is  to  be  made  no  more  favorable  time  for  it,  pecuniarily, 
than  the  present  is  likely  to  be  found,  because  the  old  depot  now  requires  repairs 
estimated  at  $6,814,  of  which  $4,500  might  be  saved  if  it  is  determined  to  abandon  it, 
and  because  of  the  dismantled  and  broken  condition  of  the  wharves  on  the  water 
front  of  Charleston,  which,  before  permanent  repairs  are  made  to  them,  could  prob- 
ably be  purchased  at  lower  prices  than  will  rule  again  for  some  years. 
.  If  a  change  is  approved  by  the  Board,  and  in  our  opinion  a  change  must  come 
sooner  or  later,  we  would  respectfully  recommend  that  adequate  provision  be  made 
for  a  first-class  depot,  all  the  structures  of  which  should  be  of  the  best  quality  and 
of  brick,  iron,  and  granite  or  jconcrete.  This  would  demand  a  site  with  a  water 
front  of  180  feet,  to  allow  for  two  wharves  40  feet  wide,  with  a  slij^  between  of  100 
feet,  and  a  depth  inland,  of  say,  150  feet  for  the  convenient  location  of  ofllcee,  store- 
house, coal  shed,  oil  and  paint  house,  and  lamp  shop,  and  such  a  piece  of  property 
could  probably  be  purchased  now  for  between  $25,000  and  $30,000. 

The  following  approximate  estimate  is  submitted,  viz : 

Two  twin  docks  partly  on  iron-screw  and  partly  on  iron-sleeve  piles,  with 
iron  superstructure  excepting  decking,  each  to  have  8,000  square  feet  of 

surface,  at  $25,000 $50,000 

One  iron  coal  shed,  3,200  square  feet  of  surface,  with  automatic  loading  and 

unloading  railway,  complete,  with  cars 12  000 

One  iron  boat  shed  for  spare  boats gQO 

One  brick  and  iron  fire-proof  oil  and  paint  house • . .       i  OOO 

One  brick  depot-keeper's  dwelling 4  qqq 

One  brick  lamp  shop  of  1,200  square  feet  floor  surface,  with  tools  and  furni- 
ture        5^000 

One  brick  storehouse,  with  offices  on  second  story,  40  feet  by  80  feet  in  plan, 

furnished 20,000 

One  sea  wall  350  feet  long,  of  granite  or  concrete,  at  $50  per  lineal  foot 17, 500 

110,300 

s»t«»»fty $30,000 

Add  10  per  cent  for  contingencies 14  qjq 

T*^*^^ 154,030 
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It  is  estimated  that  the  legal  expenses  may  bring  the  total  cost  of 
the  depot  up  to  $155,000,  and  it  is  recommended  that  an  appropriation 
of  tkia  amount  be  made  for  the  purchase  of  a  site  for  a  depot  at  or 
near  one  of  the  dock  piers  at  Charleston,  S.  0.|  and  for  the  erection 
thereon  of  suitable  buildings.  * 

TENDERS. 

The  Wistaria. — ^This  steamer  replaced  and  relieved  316  buoys,  painted 
365,  repaired  93,  and  recovered  6  buoys,  and  did  36  days*  work  at  the 
depot-  She  transported  the  inspector  quarterly,  to  iiisi)ect  light-stations 
and  light-ships,  and  delivered  to  the  light  ships  some  173  tons  of  coal 
and  11  cords  of  wood.  She  steamed  some  10,000  miles,  with  an  expend- 
iture of  about  564  tons  of  coal  and  15  cords  of  wood.  She  was  63  days 
in  motion,  138  days  under  banked  fires,  and  164  days  without  fires  under 
the  boiler.  Her  engines  were  overhauled  and  lined  up,  and  various 
miscellaneous  repairs  were  made.  She  was  hauled  out  on  the  dry  dock, 
when-her  bottom  was  cleaned  and  painted.  Her  garboard  strakcs  were 
found  in  bad  conditon. 

The  Pharos. — ^This  schooner  was  actively  employed  in  repairs,  con- 
stmction,  and  surveys,  as  follows:  During  July  she  moved  the  front 
beacons  of  the  Sapelo  and  Wolf  Island  ranges,  put  new  sills  under 
Wolf  Island  front  beacon,  and  moved  and  ret^rected  the  boathouse  on 
pije^i  sheathed  with  sheet  zinc.  During  August  and  September  she 
put  the  rear  beacon  of  the  SuUivans  Island  range  on  a  new  foundation 
of  nine  piles  sheathed  with  yellow  metal  and  repaired  the  dwelling, 
outhouses,  and  fences.  During  October  she  repaired  the  dwelling  at 
Fort  Sumter,  made  examination  for  the  location  of  St.  Simon  beacon, 
Greorgia,  and  also  for  Tiger  Island,  north  and  south  ranges,  and  for 
a  temporary  range  on  Amelia  Island,  Florida.  During  November  she 
extended  the  wharf  and  the  elevated  plank  walks  at  Tybee  Knoll  Cut 
light-station,  Georgia.  During  December  she  repaired  the  boat  land- 
ing at  Oockspur  Island,  Yenus  Point,  and  Jones  Island,  Savannah 
River,  Georgia.  During  January  and  February  she  carried  men  and 
material  to  A^n^ii^  ftnd  Tiger  Islands,  Florida,  and  constructed  the 
three  ranges  on  those  islands.  During  March  she  transported  material 
for  and  built  oil  houses  at  Tybee  Knoll  Out  and  Fort  Jackson  ranges, 
Georgia.  During  April  she  was  employed  until  the  17th  in  making 
inspections  of  various  light-stations.  On  April  18,  she  was  dismasted 
at  sea, near  Charleston,  S.  G., losing  her  mainmast,  foremast,  main  top- 
mast, and  fore  topmast.  She  was  supplied  with  new  masts  on  May  30, 
and  on  June  19,  being  in  readiness  for  sea,  she  was  loaded  with 
material  and  the  outfit  of  the  working  party  destined  for  the  removal 
of  Oape  Canaveral  light-station  to  its  new  site.  She  sailed  for  Gape 
Canaveral  on  June  26,  and  arrived  on  June  30. 
10064 8 
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.SEVENTH  DISTEIOT. 

The  seventh  district  extends  from  just  south  of  Jupiter  Inlet,  Florida, 
to  the  moutli  of  the  Perdido  River,  Florida,  and  includes  all  aids  to 
navigation  on  the  Atlantic  and  Gulf  coasts  of  Florida  within  these 
limits. 

Inspector. — Commander  William  B.  Newman,  U.  S.  Navy* 

Engineer. — Mt^.  James  B.  Quinn,  Corps  of  Engineers,  XJ.  S.  Army. 

There  are  in  this  district — 

Light-hoQBeB  and  lighted  beacons ^..^  84 

Day  or  nnltghted  beacons 36 

Whistling  buoys  in  position .' 3 

BeU  buoys  in  position .• 5 

Other  buoys  in  position 239 

Steamer  Lawrely  buoy  tender  and  for  supply  and  inspection 1 

Steamer  ArbuiHt,  for  construction  and  repair  in  the  seventh  and  eighth  districts.  1 

LIGHT-HOUSES. 

— .  Hillkboro  Inlety  offJRillsboro  Pointy  between  Jupiter  Inlet  and  Fowey 
Bocks  lightSj  Atlantic  coast  of  Florida. — ^The  following  recommendation, 
which  was  made  in  the  last  eight  annnal  reports  of  the  Board,  is 
renewed,  with  the  recommendation  that  $90,000  be  appropriated  for  this 
purpose: 

The  est<abUshment  of  a  light  at  or  near  HiUeboro  Point,  Florida,  would  be  of  great 
assistance  to  all  vessels  navigating  these  waters.  Steamers  bound  southward^  alter 
making  Jupiter  Inlet  light,  hug  the  reef  very  closely  to  avoid  the  current.  The  dan- 
gerous reef  making  out  f^m  Hillsboro  Inlet  compels  them  to  give  it  a  wide  berth 
and  to  go  out  into  the  Qulf  Stream.  Vessels  coming  across  from  the  Bahama  Banks 
would  be  able  to  verify  their  position  if  a  light  were  placed  here;  a  difficult  matter 
in  ease  they  fail  to  make  Jupiter  Inlet.  The  establishment  of  this  light  would  com- 
plete the  system  of  lights  on  the  Florida  reefs.  The  Board,  therefore,  renews  the 
recommendation  that  $90,000  be  appropriated  for  this  purpose. 

744.  Foirey  Rocks^  northern  extremity  of  Florida  BeefSj  Atlantic  Ocean^ 
Florida. — ^On  April  30, 1893,  the  characteristic  of  this  light  was  changed 
ttom  Axed  white  to  fixed  white  with  three  red  sectors.  Slight  repairs 
to  the  illominating  apparatus  were  made. 

745.  Carysfort  Beef  wear  the  edge  of  the  €hilf  Stream,  Florida  Beefs, 
Florida. — The  oharact^iristic  of  tliis  light  was  changeid  on  April  30, 
18^)3,  from  flashing  white  to  flashing  white  with  three  flashing  red  sec- 
tors, the  interval  between  flashes  of  30  seconds  remaining  as  hereto- 
fore, 

Titi.  AUigator  Reef  Florida  Reff  Florida.— The  limits  of  the  red 
sectors  were  altered.  The  change  in  the  characteristic  took  effect 
April  30,  1803. 
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747,  SonU^ero  Kegj  on  Sombrero  Shoaly  Florida  ReefSy  Florida. — Oii 
April  30, 1893,  the  characteristic  of  this  light  was  changed  from  Axed 
white  to  fixed  white  with  three  red  sectors. 

746.  American  Shoal^  Florida  Reefs^  Florida.— On  April  30,  1893, 
tiie  characteristic  of  this  light  was  clianged  from  flashing  wfaite  to 
flashing  white  with  three  flashing  red  sectors.  The  interval  of  five  sec- 
onds remains  unchanged. 

749.  Sand  Key^  near  Key  Westy  Oulf  of  Mexico^  Florida. — ^Tbe  char- 
acteristic of  this  light  was  changed  on  April  30,  1893,  by  the  insertion 
of  two  additional  sectors  in  which  the  light  shows  fixed  red,  varied  by 
red  flashes.  The  duration  of  the  respective  periods  of  fixed  h'glit,  of 
the  partial  eclipses,  and  of  the  flashes  were  not  changed.  A  topograph- 
ical survey  of  this  reservation  was  made. 

750.  Key  West,  Key  West  Island^  Gulf  of  Mexico^  Florida.~The  fol- 
lowing statement  was  made  in  the  Board's  last  two  annual  rex)orts: 

The  tower  is  of  brick  and  in  £:ood  condition,  it  is,  however,  not  high  enough  to 
make  it  as  conspicnons  as  it  should  he.  Tall  trees  obstruct  the  view  of  the  light 
from  the  northwest.  It  is  an  important  light  of  the  third  order,  and  is  a  leading 
light  for  no  less  than  seven  different  channels  in  the  Ticinity.  The  tower  is  but  60 
feet  high.  It  would  be  an  immense  improvement  in  many  ways  to  build  up  the 
tower  about  20  feet,  to  increase  the  height  of  the  watchrooin  section  about  3  feet, 
and  to  provide  a  suitable  balcony. 

The  watchroom  is  so  low  that  the  keeper  can  not  stand  erect  in  it,  and  the  balcony 
ie  too  narrow  for  practical  purposes.  The  changes  suggentcd  would  require  the  sub- 
stitution of  a  temporary  light  for  about  a  month,  the  coDstruction  of  a  new  watch- 
room  section  with  suitable  balcony,  a  new  pedestal  for  the  lamp,  and  an  increase  in 
the  height  of  the  brickwork  of  the  tower  of  about  20  feet. 

Appropriation  for  this  .was  made  in  the  sundry  civil  appropriation 
act,  approved  on  March  3,  1893.  The  plans  and  specifications  for  this 
work  are  now  being  prepared  in  this  office.  The  characteristic  of  this 
light  waa  changed  on  April  30, 1893,  from  fixed  white  to  fixed  white 
with  three  fixed  red  sectors.  A  topographical  survey  of  this  reserva- 
tion was  made  during  the  year. 

751.  NorthioeBt  Passage^  near  Key  West,  Oidf  of  Mexico,  Florida. — ^On 
April  30, 1893,  the  characteristic  of  this  light  was  changed  from  fixed 
white  with  one  fixed  red  sector  to  fixed  white  with  two  fixed  red  sectors. 

752.  Rebecca  Slioal,  Florida  Reefs,  Gulf  of  Mexico,  Florida. — The 
characteristic  of  this  light  was  changed  on  April  30, 1893,  from  flashing 
alternately  red  and  white  throughout  the  entire  horizon,  to  flashing 
red  and  white,  excepting  from  WSW.  J  W.  southward  to  NW.  by  W.  ^ 
W.,  in  which  sector  every  flash  is  red.  The  interval  between  flashes 
rBmains  unchanged. 

753.  Dry  Tortugas,  on  Loggerhead  Key,  the  westernmost  key  of  Tortugas 
group,  Gulf  of  Mexico,  Fhrida.-^-^n  A^ril  30,  1893,  the  characteristic 
of  this  light  was  changed  from  fixed  white  to  fixed  white  with  a  fixed. 
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red  sector.    A  few  minor  repairs  were  made. ,  This  station  will  require 
extensiTe  repairs  daring  the  ensoing  year. 

754,  Tortugas  Harbor^  on  the  8JS.  bastion  of  Fort  Jeffersonj  Garden 
Keyy  Gulf  of  Mexico^  Florida.— Th^  characteristic  of  this  light  was 
changed  on  April  30^  1893,  from  fixed  white  to  fixed  white  with  three 
fixed  xed  sectors. 

759.  Mangrove  Point  Beacony  in  about  16  feet  of  water j  If  miles  8K  by 
8,  from  Mangrove  Foint — ^This  beacon  was  adapted  to  receive  a  leus 
lantern  showing  a  white  light,  the  light  being  established  February  20, 
1893. 

760.  Peace  OreeJe  Bea>cony  Charlotte  Harbor,  Oulf  of  Mexico,  Florida. — 
This  beacon  was  adapted  to  receive  a  lens  lantern  showing  a  red  light, 
the  light  being  established  February  20, 1893. 

— .  Live  Oak  Point  Beacon,  Charlotte  Harbor,  Oulf  of  Mexico,  Flor- 
ida.— This  beacon  was  removed  February  11, 1893.  • 

761.  Egmont  Key,  entrance  to  Tampa  Bay,  Gulf  of  Mexico,  Florida.-^ 
A  new  dwelling  is  needed  for  the  assist.ant  light-keeper.  The  Board 
estimates  that  it  can  be  built  for  not  exceeding  114,000,  and  it  is  reccnn- 
mended  that  an  appropriation  of  this  amount  be  made  for  that  purpose. 

— .  Tampa  Bay,  Gulf  of  Mexico,  Florida. — ^Congress  appropriated 
$6,000  in  the  act  entitled  ''An  act  for  the  establishment  of  additional 
aids  to  navigation  in  Tampa  Bay,  Florida,"  which  was  approved  on 
July  27, 1802.  Plans  and  specifications  have  been  made  for  the  work, 
and  it  is  hoped  that  it  will  be  finished  this  year. 

763.  Cedar  Keys,  on  eastern  end  of  mound  on  Seahorse  Key,  harbor  of 
Cedar  Keys,  Gulf  of  Mexico,  Florida. — ^A  topographical  survey  of  this 
reservation  was  made  during  the  year. 

764.  8t.  Maries,  e<Mt  side  of  entrance  to  8t.  Maries  River,  Gulf  of  Mexico, 
Florida. — A  topographical  survey  of  the  reservation  was  made. 

765.  Crooked  Eiver,  Gulf  of  Mexico,  Florid^.— On  July  31,  1888, 
$40,000  was  appropriated  for  the  erection  of  a.  light-house  on  the  main- 
land to  the  westward  of  Crooked  River,  in  Franklin  County,  Fla.  The 
land  for  the  site  was  selected  and  a  deed  of  12.2  acres,  with  a  tracing 
showing  the  location,  and  an  abstract  of  title,  was  sent  on  September 
19, 1889,  to  the  United  States  attorney  for  examination.  The  deed  was 
found  insufficient  and  condemnation  proceedings  were  instituted.  In 
July,  1891,  the  United  States  court-house  was  destroyed  by  fire  and  all 
the  papers  in  the  case  were  burned.  The  papers  were  at  once  dupli- 
cated and  the  title  to  this  site  was  approved  by  the  Attorney-General 
of  the  United  States  on  August  22, 1892.  Efforts  to  locate  section 
lines  have  not  resulted  satisfactorily  and  the  work  of  construction  has 
consequently  been  delayed  until  a  survey  to  establish  the  location  of 
the  lines  of  the  reservation  with  respect  to  these  lines  can  be  made. 

769.  Cape  San  Bias,  near  south  point  of  Cape  San  Bias,  Gulf  of  Mexico, 
Florida,— A  tppographical  survey  of  this  station- was  begun,  but  it  waa 
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not  completed.  !No  encroachment  of  the  sea  has  occurred,  but  the 
advisability  of  removing  the  tower  to  a  new  site  is  deemed  urgent.  A 
location  has  been  selected,  but  no  title  to  the  land  has  yet  been 
obtained. 

770.  Pensacola^  near  Fort  Barrancas^  north  side  of  Pensacola  Bay^ 
Florida. — ^A  tox)ographical  survey  of  this  station  was  made. 

— .  8t,  Joseph  Pointy  St.  Joseph  Bay^  Gulf  coast  of  Florida, — ^The  fol- 
lowing recommendation^  which  was  made  in  the  Board's  annual  reports 
for  the  last  five  years,  is  renewed: 

The  fiflhrng  fleet  on  this  coast  is  large.  A  southerly  gale  is  calculated  to  drive 
these  vessels  upon  alee  shore.  The  only  harbor  of  refuge  for  some  60  miles  is  St. 
Joseph  Bay.  This  is  easily  accessible  in  the  daytime,  but  at  night  it  is  difliciilt  of 
entrance  without  a  light.  The  Board  is  decidely  of  opinion  thatit  would  be  largely 
to  the  interests  of  the  fishing  fleet  in  particular,  and  the  commerce  and  navigation 
of  the  Florida  coast  in  general,  that  this  light  should  be  established.  It  is  estimated 
that  it  c#n  be  done  for  $25,000.  A  bill  for  this  purpose  was  favorably  reported  upon 
recently  by  the  Senate  Committee  on  Commerce,  and  the  Senate  inserted  the  item  in 
the  sundry  civil  appropriation  bill,  but  as  it  failed  of  enactment  the  recommenda- 
tion is  renewed. 

— .  Deer  PoinUentranceto  Santa  Rosa  Sounds  Pensaxiola  Bay  ^  Florida. — 
The  establishment  of  a  beacon  light  here  at  a  cost  not  to  exceed 
ll^OOO  was  authorized  by  the  act  approved  February  15, 1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  again  recom- 
mends that  the  amount  be  appropriated* 

•  BEPAIBS. 

At  eacli  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 

755.  Sanibel  Island,  Fla.  766.  Cape  St.  George,  Fla. 

7G2.  Anclote  Keys,  Fla. 

DAY  OB  UNLIGHTED  BEACON. 

Live  Oak  Point  Beacon^  Charlotte  Harbor  j broken  off  by  collision  with 
a  phosphate  barge,  discontinued  as  no  longer  necessary,  was  removed 
in  February,  1893. 

BXTOTAGB. 

A  buoy  was  placed  to  mark  the  edge  of  Black  Beacon  Shoal,  North- 
west Channel,  in  Key  West  Harbor, 

A  t6mi>orary  buoy  was  placed  to  mark  a  spit  making  out  from  the 
north  sand  bore,  Boca  Orande  entrance,  Charlotte  Harbor. 

Six  buoys  went  adrift;  three  of  them  were  recovered.  Two  buoys 
were  sunk  by  collision,  but  were  recovered  and  repaired. 

A  second-class  can  buoy  was  condemned  as  beyond  repairs.  The 
loss  for  the  year  was  four  buoys. 
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DEPOTS. 

Tortugas  Harbor  (Fort  Jefferson) j  Oulf  of  Mexico^  Florida.~^n  May 
11, 1893,  it  was  found  on  inspection  that  all  the  piles  standing  in  the 
water  were  eaten  off  by  the  shipworm,  that  the  outer  end  of  the  wharf 
had  settled  from  two  to  three  feet,  rendering  it  an  unsafe  place  to  land. 
The  gale  of  June  15  and  16, 1893,  completely  wrecked  it.  Eepairs  are 
urgently  required  to  the  buoy  shed  also. 

Egmont  Key^  entrance  to  Tampa  Bay^  Qulf  of  MexioOj  Florida. — ^The 
outer  end  of  the  wharf  is  in  an  unsafe  condition  and  needs  rebuilding. 
]\rany  of  the  piles  are  eaten  off  by  the  shipworm,  the  fender  piles  worn 
and  broken;  in  easterly  winds  the  tenders  can  not  lie  at  the  wl»«rf  with 
safety.  A  new  cistern  should  be  added,  with  pipes  from  both  the  old 
and  new  leading  to  the  end  of  the  wharf,  for  watering  the  tenders. 
Except  by  purchase,  this  is  the  only  place  where  fresh  water  can  be 
obtained  for  the  boilers  of  the  light-house  tei^^ers.  The  buoy  ancl  coal 
shed  are  in  good  condition. 

Key  West  buoy  depot  and  coal  shed,  Gulf  of  MexicOj  Florida. — ^The 
coal  shed  has  settled  considerably.  It  should  be  raised  to  the  level  of 
the  wharf,  and  have  new  piles  driven  under  it  for  its  support.  The 
wharf  ne^s  new  planking  and  most  of  the  stringers  and  piles  should 
be  replaced.  New  gutters  for  the  shed,  and  a  new  cistern  with  con- 
necting pipes  to  the  end  of  the  wharf  are  required,  but  until  the  coal 
shed  is  raised  to  the  level  of  the  other  part  of  the  building  so  that  the 
water  from  the  roof  could  be  utUized,  there  is  no  use  for*a  cistern.  The 
naval  authorities  kindly  supply  the  tenders  with  water  for  culinary 
and  drinking  purposes,  but  object  to  doing  so  for  use  in  the  boiler. 
This  place  is  in  urgent  need  of  repairs. 

PensacoUij  Florida. — ^This  depot  is  in  good  condition  but  has  no 
wharf.  The  navy  wharf,  although  $400  was  expended  in  repairs  dur- 
ing the  year,  is  still  so  unsafe  that  the  Commandant  wiU  not  permit  the 
tender  to  use  it  unless  she  has  an  anchor  down  off  the  wharf  with  60 
fathoms  of  chain  to  haul  out  by.  The  same  regulations  as  to  fresh 
water  apply  here  as  at  Key  West.-  At  this  depot  there  were  manu- 
factured during  the  year  100  second-class  and  486  third-class  shackles, 
100  spare  pins,  105  first-class,  110  second-class,  and  500  third-class 
keys;  174  spare  bushings,  16  chain  cutters,  and  18  scaling  hammers;  3 
first-class  and  2  second-class  buoys  had  new  eyes  put  in;  5  buoys  with 
patent  eyes  had  the  eyes  boxed;  29  buoys  were  bushed,  and  30  were 
more  or  less  extensively  patehed.  Ten  tubular  lanterns  used  on  the 
beacons  were  extensively  repaired  by  the  depot  keeper. 

TENDERS. 

Tke  LaureL^ThiB  steamer  was  constantly  employed  at  the  regular 
inspeotion,  supply,  and  buoy  work  of  the  district    Her  crew  cleaned 
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252  bnoys  and  painted  them  three  coats  each,  changed  236  buoys, 
landed  40  cords  of  wood'*  and  64  rations  at  light-stations,  made  97 
inspection  trips,  and  worked  91  days  at  the  different  depots.  The 
engineers  bashed  40  and  patched  10  buoys  while  away  from  the  depot 
shop.  She  was  under  steam  313  days  and  fires  were  hauled  52  days. 
In  doing  this  work  she  steamed  about  10,717  nautical  miles  and  con- 
sumed, for  all  purposes,  some  605  tons  of  bituminous  coal.  A  new 
whale-boat  was  received  at  the  beginning  of  the  year.  The  dingy  is 
in  good  condition.  The  tender  is  in  good  working  condition  but  needs 
some  repairs.  The  engines  and  boilei'  are  in  good  condition.  On 
October  22,  1892,  a  new  crank  shaft  for  the  starboard  engine  was 
received  and  put  in  place  by  November  4.  The  tender  has  had  the 
use  of  both  engines  for  the  first  tiqie  since  June  3, 1892.  On  Novem- 
ber 28, 1892,  a  spare  crank  shaft  was  received.  On  December  7, 1892, 
while  at  Mobile,  Ala.,  the  tender  was  docked  and  examined  below  the 
water-line  for  a  leak,  which  was  found  around  the  main  injection  pipe, 
and  stopped  J  59  feet  of  the  shoe,  found  missing,  were  rc])]aced;  the 
sheathing  metal  was  rejilaced  where  needed,  and  all  the  under- water 
valves  and  connections  were  overhauled. 

The  Putnam. — This  steamer  was  laid  up  at  Milton,  Fla.,  in  charge  of 
a  watchman,  until  January  25,  1803,  when  she  was  sold  at  auction. 
Before  advertising  her  sale  the  steam  windlass  was  removed  and 
plaiced  in  store  for  further  service,  and  all  articles  of  use  in  the  service 
were  transferred  to  the  tender  Laurel  or  the  storehouse. 
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EIGHTH  DISTEIOT. 

The  dghtb  district  extends  fipom  the  month  of  the  Perdido  River, 
the  boundary  between  Florida  and  Alabama,  to  the  Rio  Grande, 
the  southwestern  boundary  of  Texas,  and  includes  all  aids  to  naviga- 
tion  on  the  Gulf  coast   of  the  United  States  within  these  limits, 
L  together  with  those  in  Lakes  Borgue,  Pontchartrain,  Maurepas,  Grand 

Lake,  and  Lake  Chicot,  and  those  op  the  Mississippi  River  below  New 
^   ,  Orleans,  La. 

;■  Inspector. — ^Commander  Dennis  W.  MuUan,  U.  S.  Navy. 

Ungineer. — ^Maj.  James  B.  Quinnj  Corps  of  Engineers,  U.  S.  Army. 
In  this  district  there  are — 

Light-hooses  and  beacon  lights  (including  seventeen  post  lights  on  the  Missis- 
sippi Riyer,  Grand  Lake,  and  Lake  Chicot) 66 

Light-ships  in  position ". 2 

Day  or  unlighted  beacons 13 

■                    Fog  signal  operated  by  steam , - 1 

-*:                 Fog  signals  operated  by  clockwork 11 

Whistling  buoys  in  position t 3 

'    .                Bell  buoys  in  position , 1 

Other  buoys  in  position 93 

Steamer  Pansy,  buoy  tender  and  for  supply  and  inspection 1 

Steamer  Arbutus,  for  construction  and  repair  in  the  Seventh  and  Eighth  dis- 
tricts   1 

< 

LiaHT-HOUSES. 

:^  779.  Sand  Island,  off  Mobile  Point,  Gulf  of  Mexico^  Alabama. — ^The 

keeper's  dwelling  was  removed  to  a  more  secure  location  to  insure  its 

safety  from  the  encroachment  of  the  sea.    The  distance  from  the  center 

of  the  dwelling  to  the  center  of  the  tower  is  783  feet. 

The  Sand  Island  day  beacon  was  erected  January  16,  1893.    It  is 

y]  pyramidal  in  form,  25  feet  high,  and  stands  642  feet  SSE.  J  E.  from 

^  *  Sand  Island  light-house.    The  channel  across  the  outer  bar,  at  the 

f  entrance  to  Mobile  Bay,  is  shifting, *and  it  is  probable  that  much  time 

•^  will  not  elapse  before  the  present  beacon  will  have  to  be  moved.    This 

work  cost  $1,000.    It  was  not  practicable  to  build  this  beacon  before 

the  end  of  the  fiscal  year. 

783.  'Dog  River  Bar  Beacon,  Ko.  i,  on  Dog  River  Bar,  Alabama.'- 
This  beacon,  which  was  damaged  by  collision  last  July,  was  thoroughly 
repaired  and  is  now  in  good  condition. 


MISSISSIPEI  j^i,\BAMA 
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— .  The  Ship  Channelj  Mobile  ,Bayj  Alabama. — ^The  establiRLment  of 
light-stations  here,  at  a  cost  not  exceeding  $00,000,  was  authorized 
by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor 
has  yet  been  made.  The  Board  again  recommends  that  the  amount 
named  be  appropriated. 

787.  Horn  Island^  eastern  end  of  Horn  Island^  Qulfof  Mexico^  Mis- 
sissippi,— ^A  topographical  survey  of  this  reservation  was  made  during 
the  year. 

788.  Round  Island^  off  Pascagoula^  Gulf  of  Mexico^  Mississippi. — ^A 
tojiographical  survey  of  the  reservatian  was  made. 

790.  Pascagoula  Elver  frearjy  at  the  entrance  to  the  Pascagoula  River j 
Mississippi, — This  beacon  which  was  damaged  by  lightning  on  July 
18, 1892,  was  thoroughly  repaired  and  is  now  in  good  cx)ndition. 

791.  East  Pascagoula  River^  mouth  of  East  Pascoffoula  River,  Mis- 
sissippi.— A  topographical  survey  was  made  at  this  station. 

792.  Ship  Islo/ndy  near  the  west  end  of  Ship  Island^  Mississippi. — A 
topographical  survey  was  made  at  this  station. 

793.  Biloxi,  western  entrance  to  Biloxi  Bay,  Mississippi. — A  topo- 
graphical survey  of  this  reservation  was  made. 

797.  Pearl  Rirer^  Mississippi  Sound,  Mississippi, — ^Nothing  has  been 
yet  heard  from  the  United  States  attorney  regarding  the  purchase  of  the 
site  for  this  light.  The  structure  can  not  be  erected  until  the  title  to 
the  site  is  vested  in  the  United  States. 

805.  Amite  River,  near  the  mouth  of  Amite  River,  Lake  Maurepas, 
Louisiana. — ^Two  additional  rooms,  12  feet  by  13  feet  in  plan,  on  eight 
foundation  piles  were  put  up  at  this  station.  A  new  cistern  was  built 
on  four  foundation  piles,  and  various  repairs  were  made. 

813.  Head  of  the  Passes,  on  Deer  Island,  at  junction  of  Southwest  and 
South  passeSj  Mississippi  River,  Louisiana. — An  oil  house  was  built  at 
this  station  and  various  repairs  were  made. 

814.  Head  of  the  Passes  West  J§tty,  upper  entrance  to  South  Pass,  Mis- 
sissippi  River  J  Louisiana. — A  new  structure  of  pyramidial  form,  painted 
black,  and  intended  to  carry  a  lens  lantern,  was  erected  to  replace  the 
Head  of  the  Passes  West  Jetty  beacon,  destroyed  on  February  6, 
1892.  The  new  beacon  bears  MT.  by  W.  J  W.  from  the  Head  of  the 
Passes  light-house,  Louisiana,  distant  from  it  1,354  feet.  It  stands 
on  the  west  side  of  the  jetty.  The  light  will  be  25  feet  from  the  water 
sorfoce,  at  mean  high  water. 

815.  Head  of  the  Pctsses  East  Jetty,  upper  entrance  to  South  Pass, 
Louisiana. — Owing  to  the  caving  of  the  banks  of  the  river  this  beacon 
was  in  imminent  danger  of  being  washed  away.  To  make  it  se<sure,  a 
more  substantial  foundation  pile  40  feet  long  was  put  down.  The  light 
was  not  changed  in  either  characteristic  or  position. 

836.  Calcasieu,  on  the  west  bank  of  Calcasieu  Pass,  at  the  entrance  to 
Oalcasieu  River,  Louisiana. — A  new  cistern  measuring  9  feet  by  10  feet 
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in  plan  was  pnt  up.    A  fence  was  boilt  around  the  station  and  other 
minor  repairs  were  made. 

— .  Mefmenteau  River  light-stationy  near  the  mouth  of  the  Mermenteau 
Biver^  Oulf  of  Mexico^  Louisiana. — ^The  establishment  of  a  light  here, 
at  a  cost  not  to  exceed  $7,000,  was  authorized  by  the  act  approved 
February  16, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  again  recommends  that  the  amount  named  be  appropriated. 

837,  Sabine  Pass^  on  Brant  Point j  entrant  to  Sabine  River,  Louisiana. — 
The  wharf  and  approaches  to  this  station  were  rebuilt. 

— .  Brazos  River  light-station  near  the  mouth  of  the  Brazos  River, 
Texas. — The  Boainl  was  asked,  through  theregular  channels  for  its  opinion 
touching  the  merits  of  the  then  pending  bill  for  the  establishment, 
of  a  light-house,  fog  signal,  and  range  lights  at  the  mouth  of  Brazos 
Kiver,  Texas.  Beply  was  made  that  range  lights  with  fog  signal  and  a 
shore  light  were  absolutely  essential  to  the  safety  of  the  commerce  enter- 
ing Brazos  Kiver  at  night.  It  was  estimated  that  a  suitable  shore  light 
could  be  built  at  a  cost  not  to  exceed  $40,000,  and  that  a  suitable  range 
light  with  a  fog  signal  could  be  builtfor  $10,000,  and  it  was  recommended 
that  an  appropriation  of  $50,000  be  made  for  this  purpose.  This  appro- 
priation was  made  in  the  sundry  civil  appropriation  act  approved  on 
March  3,  1893.  Since  then  work  was  commenced  on  plans  for  the 
structures,  and  measures  were  taken,  which  are  not  yet  successful,  to 
acquire  title  to  the  sites  on  which  it  is  proposed  to  place  these  buildings. 

The  location  of  the  light-house  reservation  is  on  the  banks  of  the 
canal  and  will  be  300  feet  square.  It  wDl  be  sufllciently  removed  from 
the  river  to  be  beyond  the  possibility  of  interference  with  any  commer- 
cial structures  on  the  river  banks,  and  is  furthermore  upon  slightly 
elevated  ground,  so  as  to  be  above  overflow.  The  light  tower  would 
be  advantageously  located  upon  the  East  Jetty  Range,  and  the  canal 
would  afford  a  landing  plaee  for  supplies.  There  does  not  appear  to  be 
a  more  suitable  location  nearer  the  Gulf.  The  place  selected  for  the 
range  beacon  and  fog  bell  is  upon  the  East  Jetty  at  the  present  shore 
line.  As  it  is  possible  that  in  time  this  light  will  be  required  at  the 
sea  end  of  the  jetty  a  permanent  location  may  not  be  needed  at  the 
present  time. 

844.  Aransas  Pass,  on  a  low  island,  inside  of  Aransas  Pa^s,  Texas. — ^A 
new  wooden  platform,  10  feet  by  30  feet  in  plan,  was  erected  and  sun- 
dry repairs  were  made. 

846.  Point  Isabel,  entrance  to  Brazos  Santiago,  Oulf  of  Mexico,  Texas. — 
There  is  an  appropriation  of  $8,000  for  reestablishing  the  light  at  this 
place.  The  United  States  attorney  is  still  engaged  in  securing  title  to 
the  land  upon  which  the  light-house  stands. 
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REPAIRS. 

At  ea<^1i  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  tbe  year: 


780.  Mobile  Point,  Alabama. 

786.  Battery  Gladden,  Alabama. 

787.  Horn  Island,  Mississippi. 
792.  Ship  Island,  Mississippi. 
7d4.  Cat  Island,  Mississippi. 

799.  Pointe  anx  Herbes,  Louisiana. 

800.  Port  Pontchartrain,  Loillsiana. 

801.  Bayon  St.  Jobn,  Looisiana. 
803.  Chefoncte  River,  Louisiana. 
801.  Pass  Mauchac,  Louisiana. 

806.  Chandeleur,  Louisiana. 

807.  Pass  a  Loatre,  Louisiana. 


808.  South  Pass  East  Jetty,  Louisiana. 

812.  Southwest  Pass,  Louisiana. 

813.  Head  of  the  Passes,  Louisiana. 
817.  Cubits    Gap    fog-signal    station, 

Louisiana. 
824.  Timbalier,  Louisiana. 
826.  Southwest  Reof,  Louisiana. 

839.  Bolivar  Point,  Texas. 

840.  Fort  Point,  Texas. 

842.  Red  Fish  Bar,  Texas. 

843.  Matagorda,  Texas. 
845.  Brazos  Santiago,  Texas. 


LIGHTSHIPS. 

835.  Trinity  Shoal  light-t'^essel^  No.  43y  moored  IJ  miles  to  northward 
of  Trinity  Shoal j  Qulfof  Mexico ^  Louisiana^  and  about  midway  between 
its  extreme  end^. — This  vessel  was  not  repaired  during  the  past  year. 
The  main  rigging  is  old  and  in  poor  condition.  It  will  be  necessary  to 
strip  and  replace  it  soon.  The  standing  rigging  is  in  fair  condition. 
New  chain  for  the  hoisting  lantern  was  supplied  from  the  general 
depot. 

838.  Galveston  light-vessel,  Ifo.  28,  inside  of  Galveston  Bar,  Gulf  of 
Mexico^  Texa^. — On  the  nightof  September  25, 1892,  this  vessel  was  found 
to  be  on  fire,  but  it  was  extinguished  with  but  small  loss.  The  fire  was 
caused  by  a  defective  lamp  in  the  lantern.  A  new  set  of  lamps  and 
reflectors,  and  a  new  trysail  were  furnished. 

DAY  OB  TJNLIGHTED  BEACONS. 

The  beacons  are  in  fair  condition.  A  new  day  beacon  was  erected 
on  Sand  Island,  Alabama. 

POO  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

835.  Trinity  Shoal  light-vessel,  No.  43,  Gulf  of  Mexico,  Louisiana. — 
This  12-inch  steam*  whistle  was  in  operation  about  fifty  hours  and  con- 
sumed some  6  tons  of  coal.    It  has  locomotive  boilers. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition.  The  spare  buoys 
in  tbe  dei)0t  were  also  looked  after  and  kept  in  good  condition  and 
ready  for  any  emergency.  A  new  buoy  was  placed  at  Horn  Island, 
Mississippi,  to  mark  the  bulkhead.  A  bell  buoy,  10  tliird-class  nun,  and 
5  third-class  can  buoys  were  received  and  stored  in  the  depot  at  Port 
Bads.    A  good  supply  of  chain  is  on  hand. 


^m^' 


T/i  V 
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DEPOTS. 

Port  Eadgy  La. — The  coal  shed,  buoy  shed^  and  wharf  are  in  good 
condition. 

TENDERS. 

Hie  Arbuttis. — ^This  steamer  was  actively  employed  during  the  year 
in  making  repairs  to  stations  in  the  seventh  and  eighth  districts.  Dur- 
ing the  year  she  was  docked  and  the  old  metal  taken  off  and  replaced 
with  new.  The  top  sides  and  decks  were  recalked,  and  new  garboards, 
limber-chain,  and  a  new  beam  put  in.  A  new  boiler  was  put  in  place, 
steam  connections  made,  and  the  main  engines,  circulating  pumps,  etc., 
were  thoroughly  overhauled  and  put  in  order.  The  deck  and  deck 
houses  were  also  repaired  and  a  new  canvas  roof  was  put  on.  Kew 
fore,  aft,  and  side  awnings  were  furnished,  and  two  new  lifeboats  were 
also  supplied.  The  boat  was  repainted,  minor  repairs  were  made,  and 
it  is  now  in  good  condition.  During  the  year  the  vessel  ran  10,944 
miles  and  consumed  581  tons  of  coal. 

The  Pansy, — This  steamer  was  employed  during  the  year  attending 
to  the  buoyage,  supplying  light  vessels  and  stations  with  rations,  fuel, 
and  sundry  supplies,  erecting  post  lights  on  Mississippi  Eiver,  Louisi- 
ana, and  conveying  the  inspector  on  the  quarterly  visits  of  inspection 
to  the  vessels  and  stations  in  the  district.  The  crew  overhauled  and 
painted  the  spare  buoys  in  the  depot.  During  last  summer  repairs 
were  made  to  portions  of  the  machinery  and  some  nineteen  pieces  of 
new  deck  plank  were  placed.  During  the  year  she  placed  1  new  buoy, 
replaced  4,  recovered  1,  changed  83,  and  cleaned  and  painted  120  buoys. 
She  steamed  7,922  miles  and  consumed  about  481  tons  of  coal. 
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mSTH  DISTRICT. 

The  ninth  district  includes  all  aids  to  navigation  on  Lake  Michigan, 
Green  Bay,  and  tribatary  waters,  and  the  Straits  of  Mackinac,  west  of 
a  line  drawn  across  the  straits  from.  Old  Mackinac  Point. 

Inspector, — Commander  NicoU  Ludlow,  U.  S.  Navy,  to  December  16, 
1892;  Commander  John  J.  Brice,  U,  S.  Navy,  from  December  16,  1892. 

Engineer. — Col.  Orlando  M,  Poe,  Corps  of  Engineers,  brevet  brigadier- 
general  tr.  S.  Army,  to  December  14,  1892;  Maj.  Milton  B.  Adams, 
Cori>8  of  Engineers,  IT.  S.  Army,  from  December  14, 1892. 

There  are  in  this  district — 

Light-houses  and  beacon  lights 95 

Light-ships  inx>osition 3 

Fog  signals  operated  by  steam 19 

Fog  signals  operated  by  clockwork ; 7 

£leoiric-lighted  buoys 13 

Other  bnoys  in  position  ..*. 85 

Steamer  Dahlia,  baoy  tender  and  for  snpply  and  inspection 1 

Steamer  Amaranth,  engineer's  tender,  for  repairs  and  construction 1 

Steamer  Warrington,  engineer's  tender,  for  repairs  and  construction 1 

Steamer  launch  Lotus,  for  construction  and  repair 1 

All  the  light-stations,  fog  signals,  and  light- vessels  in  the  di.strict  are 
in  good  order  except  Senl  Choix  Pointe.  The  keepers  are  thoroughly 
interested  in  their  work  and  carefnl  of  the  public  property  under  their 
charge;  they  are  sober  and  industrious  and  deserve  commendation  for 
their  vigilance  ^nd  faithfulness. 

LIGHT-HOUSES. 

1^55.  Old  Mackinac  Pointy  Straits  of  MacJctna>Cj  Michigan, — The  con- 
struction of  the  light-house  and  keeper's  dwelling  under  contract  was 
completed  on  October  27,  and  the  station  was  lighted  for  the  first  time 
on  the  night  of  October  25, 1892.  The  grounds  surrounding  the  light- 
house buildings  were  filled  and  graded  and  inclosed  by  a  picket  fence. 

Slight  repairs  were  made  by  the  keeper  to  the  fog-signal  boilers  and 
steam  whistle. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
annual  report,  is  renewed : 

The  fog-signal  house  is  too  near  the  dwelling  and  should  be  move<l  50  feet.  The 
established  grade  wUl  require  the  raising  of  the  signal  house  to  conform  to  the 
gronnds  abont  the  dwelling.  It  is  desirable  that  the  signal  house  should  be  moved 
to  a  safe  and  convenient  distance  from  the  dwelling,  and  space  given  for  storage  and 
fuel.  It  is  therefore  recommended  that  the  lots  on  the  cast  side  of  the  light-house 
property  be  acquired.  It  is  estimated  that  this  can  be  done  for  not  exceeding  $1,000> 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 
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The  additional  ground  needed  is  100  feet  wide,  with  frontage  of  129 
feet  on  the  street  170  feet  long  on  the  west  side,  and  89  feet  on  the 

east  side. 

1261,  Waugo8ha/nce^  Lake  Michigan^  Michigan. — A  working  party  put 
a  new  asphaltic  slag  roof  on  the  dwelling  and  painted  the  tower  and 
dwelling  in  alternate  horizontal  bands  of  red  and  whitei 

1267.  South  Fox  Island^  Lake  J^iehigan,  Michigan.— The  establishment 
of  a  steam  fog  signal  here,  at  a  cost  not  to  exceed  $5,600,  was  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriaiion 
therefor  has  yet  been  made.  The  Board  recommends  that  the  amount 
named  be  appropriated. 

— .  North  Manitou  Island^  Lake  Michigan,,  Michigan. — The  establiBli- 
ment  of  a  light  and  fog  signal  here,  at  a  cost  not  to  exceed  $20,000,  was 
authorized  by  the  act  approved  February  15,  1893,  but  no  appropria- 
tion therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated. 

1270.  South  Manitou,  Lake  Michigan,  Michigan. — A.  circular  iron  oil 
house  was  erected  100  feet  northeast  of  the  tower. 

1J^2.  Frankfort  Pierhead,  Lake  Michigan,  Michigan. — ^A  small  wooden 
structure,  measuring  10  feet  by  16  feet  in  plan,  was  erected  for  use  as 
a  watchroom  on  the  south  pier.  The  act  approved  August  5, 1892, 
appropriated  $1,000  for  the  establishment  here  of  a  fog  bell.  On  April 
14, 1893,  the  work  was  commenced,  and  on  June  15  it  was  completed  and 
the  signal  put  in  operation.  The  boathouse,  which  "one  of  the  Toledo, 
Aon  Harbor  and  Northern  railway  boats  ran  into,  was  rebuilt  and 
received  anew  hoistiug  crane. 

1273, 1274.  Portage  Lake  Pierhead  Range,  Lake  Michigan,  Michigan. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
two  annual  reports,  is  renewed: 

Portage  Lake  occnpies  a  position  in  the  dangerous  bight  between  Point  Betsey  and 
Big  Point  Sable,  and  for  several  years  has  been  under  improvement  by  the  United 
States  as  a  harbor  of  refuge  for  the  general  commerce  of  the  lake.  The  width  of 
entrance,  380  feet,  is  exceeded  by  but  one  of  the  harbors,  Grand  Haven,  on  the  east 
shore  of  the  lake,  and  while  the  works  still  lack  much  of  their  p^rojected  develop- 
ment and  the  entrance  depth  is  as  yet  by  no  means  what  it  is  designed  to  secure,  the 
completion  of  the  harbor  will  furnish  a  valuable  shelter  in  case  of  need,  and  it  has 
been  shown  that  in  its  present  condition  the  harbor  would  be  of  service  if  it  were  so 
marked  by  lights  as  to  permit  its  use  after  dark.  Plans  and  speoificatious  were  made, 
therefore,  for  the  establishment  of  a  gasoline  pierhead  fixed  red  light  of  the  fifth  order 
and  a  fixed  red  tubular  lantern  pierhead  range  light  at  this  place.  Construction 
wns  begun  on  March  16  and  completed  early  in  May.  The  lights  were  exhibited  for 
the  first  time  on  the  night  of  April  30,  1891.  The  lights  stand  near  the  outer  end  of 
the  north  pier,  this  being  the  only  portion  of  either  pier  that  would  support  them. 
The  best  water  is  now  near  the  north  pier,  but  it  is  probable  that  when  the  construc- 
tion is  completed  the  channel  will  occupy  a  more  nearly  central  position,  and  inas- 
much as  the  harbors  on  the  east  coast  are  in  general  lighted  on  the  south  side  the 
Portage  Lake  lights  should  be  placed  on  the  south  pier  for  the  sake  of  nnifoimity. 
The  focal  plane  of  the  main  light  is  40  feet  above  the  level  of  the  lake,  and  it  ean  bo 
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seen  from  2  to  3  miles  in  clear  weather.  The  straotnre  ie  a  sqaare  wooden  tower 
painted  white,  eurmoim'ted  by  a  black  iron  lantern,  with  a  brown  parapet.  The  lower 
part  of  the  tower  is  open  framework,  bnt  the  upper  part  is  inclosed  fur  a  watchnH>m. 
A  dwelling  for  the  keeper  should  be  erected  on  the  south  shore,  as  there  are  but  few 
hou(»e8  in  the  vicinity  which  could  be  used  as  quarters.  The  estimated  cost  of  the 
building  proposed  is  $3,*&00,  and  it  is  recommended  than  an  appropriation  of  that 
amount  be  made  for  this  purpose. 

1277.  Grande  Points  au  Sabhy  Lake  Michigan^  Michigan. — This  station 
was  thoroughly  repaired.  A  circular  iron  oil  houne  of  360  gallons' 
capacity  was  erected  106  feet  south  of  the  tower. 

12S0.  LudingUm  Fierfteadj  Lake  Michigan^  Michigan. — The  establish- 
ment of  a  steam  fog  signal  here,  at  a  cost  not  to  ex<5ced  $5,500,  and  the 
establishment  of  a  dwelling  for  a  keeper  at  a  cost  not  to  exc^ecd  $4,500, 
were  authorized  by  the  act  approved  February  15,  1893,  but  no  appro- 
priation therefor  has  yet  been  made.  The  Board  recommends  that 
the  amounts  named  be  appropriated. 

lJ2d3.  Petite  Pointe  au  Sable,  Lake  Michigan,  Michigan, — A  circular 
iron  oil  house  of  360  gallons'  e«apacity  was  built  100  feet  northeast  of  the 
tower.    Various  minor  repairs  were  made. 

lJd85,  White  RiveVj  Lake  Michigan,  Michigan. — The  characteristic  of 
tie  light  was  changed  on  December  12,  1892,  from  a  fixed  white  light, 
varied  by  a  red  flash  every  minute,  to  a  fixed  white  light,  varied  by  a 
red  flash  every  forty  seconds.  An  additional  flash  panel  was  fitted  to 
the  lens  and  the  revolving  apparatus  adjusted  accordingly. 

12S6.  Muskegon  Pierhead  front  range,  Lake  Michigan,  Michigan. — 
The  schooner  Ralph  Campbell,  on  entering  this  harbor  during  a  gale  on 
October  28,  ran  into  and  broke  the  middle  post  supporting  the  wires  on 
which  the  tubular  lantern  runs,  and  14  posts  and  the  hand  railing  of 
the  elevated  walk.    The  necessary  repairs  were  made. 

1291.  Grand  Haven,  Lake  Michigan,  Michigan. — The  characteristic  of 
the  light  was  changed  from  a  fixed  white  light  varied  by  a  white  flash 
every  ninety  seconds  to  a  fixed  white  light  varied  by  a  white  flash 
every  minute.  This  was  done  on  December  10, 1892.  An  additional 
flash  panel  was  fitted  to  the  lens  and  the  revolving  apparatus  was 
properly  adjusted. 

1294.  Kalamazoo,  Lake  Michigan,  Michigan. — This  light  was  discon- 
tinned.  as  a  pier  light  and  reestablished  as  a  lake-coast  light  on  August 
16,  1892.  The  illuminating  apparatus  was  transferred  to  the  main 
light-house. 

1297.  St.  Joseph  Pierhead,  Lake  Michigan,  Michigan. — The  establish- 
ment of  a  steam  fog  signal  here,  at  a  cost  not  to  exceed  $5,000,  was 
authorized  by  the  act  of  February  15, 1893,  but  no  appropriation  has 
yet  been  made.  The  Board  recommends  that  the  amount  named  be 
appropriated. 

1295.  8t.  Joseph,  Lalce  Michigan,  Michigan. — ^The  characteristic  of  this 
light  was  changed  on  December  8, 1892,  from  a  fixed  white  light  varied 
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by  a  wbite  flash  every  ninety  seconds  to  a  fi.xed  white  light  varied  by  a 
white  flash  every  forty-five  seconds.  An  additional  flash  panel  was 
fitted  to  the  lens  and  the  revolving  apparatus  was  properly  adjusted. 

1B05.  Ohicago  Bivery  Lake  Michigan^  Illinois. — The  keeper's  dwelling 
was  connected  with  the  city  water  mains. 

1306*  Chicago  Harbor j  Lake  Miohigauj  Illinois. — The  constmction  of 
the  stone  foundation  pier  under  contract  was  completed  on  September 
2,  1892.  The  metalwork  for  the  tower,  which  was  delivered  in  Chi- 
cago^  was  purchased  to  be  held  until  additional  appropriation  for  car- 
rying on  the  work  was  made  by  Congress.  The  act  of  March  3, 1893, 
appropriated  915,500  for  completing  the  construction  of  this  station. 
The  erection  of  the  metalwork  was  commenced  in  March  and  at  the 
end  of  June  the  base  course,  with  the  first  and  second  story  staves 
and  vestibule,  were  in  place  and  the  brick  lining  of  the  basement  was 
completed.  The  pier  was  protected  by  placing  694  cords  of  riprap 
stone  on  the  southeast,  southwest,  and  northwest  sides,  filling  to 
within  10  feet  of  the  water  level  at  the  face  of  the  pier,  and  gradually 
sloping  off  to  a  distance  of  40  feet  base,  with  a  berm  of  about  10  feet. 
Factory  work  and  finishing  lumber  were  bought  for  the  tower. 
Materials  were  purchased  for  the  construction  of  two  fog-signal  houses 
on  the  pier,  and  were  transported  to  the  site  by  the  Amaranth.  The 
signals  will  be  erected  at  an  early  date.  The  other  construction  will 
be  done  by  day's  work.  The  station  may  be  in  complete  working  order 
in  the  early  fall. 

1308.  Ohioago  Outer  Breakwater^  north  icest  endj  Lake  Michigan j  110- 
nois. — ^This  light  was  moved  to  the  Emergency  Intake  Waterworks 
Crib  on  October  19, 1892. 

1310.  Waukcganj  Lake  Michiganj  Illinois. — ^The  light-house  site  was 
inclosed  with  a  picket  fence.  A  surveyor  determined  the  proi)er 
boundiuy  lines. 

1311.  Kenosha^  Lake  Michigan^  Wisconsin. — ^The  characteristic  of  the 
light  was  changtHl  on  December  6, 1892,  from  a  fixed  white  light  varied 
by  a  white  flash  every  ninety  seconds,  to  a  fixed  white  light  varied  by 
a  white  flash  every  forty  five  seconds,  an  additional  flash  panel  being 
fitted  to  the  lens. 

1313.  Racin^^  TAike  Michigan^  Wiseontin. — ^This  station  was  connected 
with  the  city  water  mains  to  obtain  an  adequate  supply  of  pure  water 
for  domestic  uses. 

— .  SoHth  Mihcaukff^  Lake  Michigan,  Wi^con^in. — ^Recommendation 
was  made  through  the  proper  channel  to  Congress  in  February,  1893,  for 
the  o^tablishment  of  a  light  at  this  place.  South  Milwaukee  is  a  village 
about  10  miles  simth  of  the  city  of  Milwaukee;  it  is  a  thriving  man- 
ufuctming  ptai'O  of  some  1/200  inhabitants.  There  is  a  large  business 
done  here  in  building  materials.  It  is  claimed  that  it  will  doable  its 
population  within  a  year*   The  Board  is  of  the  opinion  that  a  light  shonld 
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be  established  on  tbe  iioi-th  pier  at  the  harbor,  and  it  is  estimated  that 
it  wfll  cost  as  follows : 

• 

Tower  ^skeleton  llgbt  c]o^»ed  at  the  top  30  foot  to  h'\  c]  of  Uu:\]  pl.uic) $1, 500 

Poartli-order  lanteru 700 

FooTtli-order  lens  and  lamp 700 

Elevated  walk.  600  feet  lon^,  at  $1.50  por  foot 900 

Lot  for  dwellin<^.   500 

Keeper's  dwellius^ • 2, 500 

6,800 
Contingencies 6S0 

Total 7,480 

A  site  for  the  dwelling  must  also  be  obtained,  bat  it  would  be  at 
small  cost.  The  Board  therefore  recommended,  and  that  recommenda- 
tion is  now  renewed,  that  an  appropriation  of  $7,500  be  made  for  the 
purpose. 

1317.  Milwauk^e^  Lake  Michigan^  Wisconnin. — ^The  characteristic  of 
this  Hght  was  changed  on  December  4,  1892,  from  a  fixed  white  light 
varied  by  a  white  flash  every  two  minutes  to  a  tixe<l  white  light  varied 
by  a  white  flash  every  forty-live  seconds.  An  additional  flash  panel 
was  fitted  to  the  lens  and  the  revolving  apparatus  properly  adjusted. 

1S2()^  1321.  Sheboygan  Pierhead  Range,  LaJce  Michigan^  Wisconsin,-^ 
The  establishment  of  a  fog  signal  here,  at  a  cost  not  to  i^ceed  $5,500, 
was  authorized  by  the  act  approved  Febnmry  15,  1893,  %ut  no  appro- 
priation therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated. 

1323,  Mayiitowoc  Pierhead^  Lake  Michigan,  Wisvonsin, — The  estab- 
lishment of  a  steam  fog  signal  here,  at  a  cost  not  to  excee<l  $5,500,  was 
authorized  by  the  act  approved  February  15,  1893,  but  no  appropria- 
tion therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated. 

1325,  Tmn  River  Point,  Lake  Michigan,  Wisconsin, — A  circular  iron 
oil  house  was  erected  at  this  station  105  feet  southwest  of  the  tower. 
The  materials  were  landed  by  the  light  house  tender  Amaranth.  The 
work  was  done  under  the  direction  of  the  keeper.  • 

1327.  Keicaunee  Pierhead  (rear).  Lake  Michigan,  Wiscormn. — The 
establishment  of  a  steam  fog  signal  at  the  entrance  to  this  place  was 
recommended  to  Congress  by  the  Board  through  the  proper  channels  in 
February,  3893.  The  northern  terminns  of  the  Toledo,  Ann  Arbor  and 
Northern  Railroad  is  at  Frankfort,  Mich.,  and  their  large  transfer  boats 
ply  between  there  and  Kewaunee,  Wis.,  daily,  carrying  their  cars 
across  Lake  Michigan,  a  distance  of  65  miles,  and  connecting  at  Kewau- 
nee with  the  Kewaunee  and  Green  Bay  Eailroad  for  St.  Paul  and  the 
Northwest.  The  Goodrich  Transportation  Co'a.  steamers  also  make  this 
a  regular  stopping  place.  Their  boats  run  summer  and  winter  and  have 
to  eontend  with  fogs  and  snowstorms.  Kewaunee  is  a  good  harbor, 
10004 9 
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and  is  much  used  by  the  smaller  class  of  lake  carriers.  One  of  the 
transfer  steamers  went  ashore  last  fall  in  trying  to  make  the  harbor 
in  thick  weather,  thereby  causing  much  delay  to  travel  on  this  new 
and  important  route,  and  narrowly  escaping  loss  with  the  attendant 
destruction  of  life  and  property.  The  Board  therefore  recommended 
tlie  establishment  of  a  fog  signal  at  its  entrance,  at  an  estimated  cost 
of  $5,500.    That  recommendation  is  now  renewed, 

1328^1329,  Aknapee  Fierhead  Range  Lights^  Lake  MwhigaUj  Wiw- 
consin. — A  bridge  was  built  to  connect  the  detached  cribs  upon  which 
the  lights  are  shown  with  the  shore  cribs.  The  framing  of  the  wood- 
work was  done  at  Manitowoc  and  from  there  shipped  to  Ahnapee.  A 
portion  of  the  stone  filling  of  the  piers  was  removed,  and  a  timber  12 
inches  square  was  bolted  to  the  cross-ties  for  a  foundation  upon  which 
to  erect  the  bridge  bents.  The  bridge  is  raised  10  feet  above  the  piers, 
and  is  approached  by  stairs  at  each  end.  The  illuminating  appsiratu^ 
for  these  ranges  was  set  in  position  on  December  23,  and  tested,  and 
the  station  was  left  in  readiness  for  lighting.  The  lights  were  exhibited 
for  the  first  time  March  1,  1893. 

1330.  Sturgeon  Bay  Canal  Pierhead,  Wisconsin, — The  establishment 
of  a  new  coast  light  on  shore  near  to  the  keeper's  dwelling,  at  a  cost 
not  to  exceed  $20,000,  was  authorized  by  the  act  approved  February 
16, 1893,  butno  appropriation  has  yet  been  made  therefor.  The  Board 
recommends  that  the  amount  named  be  appropriated. 

1334.  Porte  des  Morts,  Lake  Michigan,  Wisconsin. — A  circular  iron 
oil  house  was  erected  82  feet  southeast  of  the  tower. 

— .  Portes  des  Morts  Ranges,  Lake  Michigan^  Wisconsin. — The  establish- 
ment of  range  lights  and  a  fog  signal  on  the  southwest  side  of  Plum 
Island  in  the  Porte  des  Morts  Passage,  at  a  cost  not  to  exceed  $21,000, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appro- 
priation therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated.   ' 

— .  Little  Oull  Island,  St.  Martin  Passage,  entrance  to  Oreen  Bay,  Lake 
Michigan,  Michigan.^ThQ  establishment  of  a  light  and  fog  signal  here, 
at  a  cost  not;  to  exceed  $20,000  was  authorized  by  the  act  approved 
Febniary  15, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amount  named  be  appropriated. 

— .  St,  Martin  Island,  St.  Martin  Passage,  between  St.  Martin  and  Little 
Gull  Islands,  entrance  into  Oreen  Bay,  Lake  Michigan,  Michigan.— The 
establishment  of  a  fourth-order  light  and  a  fog  signal  here,  at  a  cost 
not  to  exceed  $15,000,  was  authorized  by  the  act  approved  February 
15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
recommends  that  the  amount  named  be  appropriated. 

— .  Manistique,  Lake  Michigan,  Michigan.— The  establishment  of  a 
coast  light  and  fog  signal  here,  at  a  cost  not  to  exceed  $32,000,  was 
autUorizea  by  the  ^ct  approved  February  15, 1893,  but  tio  appropri^ 
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tioD  therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  apx>ropriated. 

1337.  Seul  Choix  Pointe^  Lake  Michigan^  Michigan, — Last  year  an 
appropriation  of  $3,500  was  asked  to  complete  the  Htractorcs  at  this 
station.  Since  the  estimate  was  made  the  conditions  have  somewhat 
changed.  There  has  been  deterioration  in  the  unfinished  work,  and 
the  eight-hour  law  has  made  a  difference  in  the  cost  of  labor.  It  is 
now  estimated  that  $5,000  is  needed  to  complete  the  structures.  It  is 
recommended  that  the  $5,000  appropriated  for  moving  St.  Marys  Kiver 
npper  range  lights,  Michigan,  and  which  it  is  stated  under  that  head, 
is  no  longer  needed  for  that  purpose,  be  made  available  for  completing 
these  structures. 

By  the  act  approved  February  15, 1893,  a  fog  signal  was  authorized 
for  this  station,  at  a  cost  not  to  exceed  $5,500,  but  no  appropriation  was 
made.  By  the  act  approved  March  3, 1893,  an  appropriation  of  $3,300 
was  made  to  complete  the  fog  signal  at  this  point,  but  as  no  money  had 
been  previously  appropriated  for  this  i)urpose  the  fog  signal  had  not 
been  begun,  and  the  appropriation  for  cx)mpletion  was,  therefore,  not 
available.  The  total  cost  of  establishing  this  fog  signal  is  estimated  at 
$5,500,  and  it  is  recommended  that  an  appropriation  of  $2,200  be  made 
to  begin  this  work,  for  the  completion  of  which  $3,300  has  already  been 
appropriated. 

1838.  Squaw  Island^  Lake  Michigan^  Michigan. — ^The  work  on  the  con- 
struction of  the  light-house  and  fog  signal,  with  attached  buildings, 
was  continued  during  the  season  by  day's  labor,  and  was  finally  com- 
pleted on  September  16, 1892.  The  site  at  the  north  end  of  the  island 
and  portions  at  the  south  end  were  cleared  of  brush  and  trees  to  allow 
the  light  to  be  seen  from  all  directions.  The  station  was  put  in  opera- 
tion for  the  first  time  on  October  10, 1892. 

1340.  Eaeanaha^  on  Sa'nd  Pointy  Green  Bay^  Michigan. — The  following 
recommendation,  which  was  made  in  the  Board's  last  three  annual 
reports,  is  renewed: 

A  steam  signal  here  is  not  essential,  as  the  navigation  of  Little  Bay  de  Noquette  is 
qnite  nnobstracted,  and  with  a  steam  whistle  on  Eleven-Foot  Shoal  a  vessel  should 
be  able  to  reach  the  point  with  reasonable  safety.  A  fog  bell  struck  by  machinery 
in  the  light-station  at  Escanaba,  on  Sand  Point,  would  be  a  valuable  addition  to  the 
service  of  this  station.  It  can  be  set  up  for  about  $1,100.  It  is  recommended  that 
an  appropriation  of  this  amount  be  made  therefor. 

— .  Gladstaney  Little  Bay  de  N'oquette,  an  extension  of  Green  Bay^ 
Michigan.--'The  establishment  of  a  light  on  Sanders  Point,  or  Squaw 
Point,  to  goide  into  Gladstone  Harbor,  at  a  cost  not  to  exceed  $10,000, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appro- 
priation therefor  has.  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated. , 

1344.  Eagle  Bluffs  Green  Bay,  Wisconsin. — ^A  barn  was  built  16  by  24 
feet  in  plan,  and  one  and  a  half  stories  high. 
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1345,  Chambers  Island^  Green  Bay^  Lal'e  Michigan,  Wisconsin. — The 
landing  wharf  and  the  boat  ways  were  repaired.  A  new  bam  was 
built  and  minor  repairs  were  made. 

1347,  Oreen  Island,  Green  Bay^  Lake  Michigan,  Wisconsin, — The  well 
was  deepened  to  a  depth  of  20  feet.  Two  additional  landing  cribs,  30  feet 
long  and  9  feet  wide,  were  placed  in  position,  filled  with  stone,  and 
decked  over.  The  old  boat  ways  were  removed  and  new  ones  were 
placed. 

— .  Peshtigo  Shoal,  Green  Bay,  Lake  Michigan,  Wiscoiisin.-^The  estab- 
lishment of  a  light  and  fog  signal  here,  at  a  cost  not  t>  exceed  $10,000, 
was  aathorized  by  the  act  ai)proved  February  15,  1893,  but  no  appro- 
priation has  yec  been  made  therefor.  The  Board  recommends  that  the 
amount  named  be  appropriated. 

— .  MenOrSlui,  Green  Bay,  Wisconsin, — ^The  following  recommendation, 
which  was  made  in  the  Board's  last  three  annual  reports,  is  renewed : 

It  is  now  difficult  to  make  the  Menasha  River  at  night,  on  account  of  the  cnt 
through  the  rock  and  the  earth  cut,  which  is  found  to  be  quite  intricate.  To  meet 
this  difficulty  it  is  proposed  to  establish  here  two  range  lights,  one  to  be  placed  on 
the  site  of  the  old  Meuasha  li^ht,  which  was  discontinued  under  the  opecations  of 
the  act  of  March  3,  1859,  which  site  is  still  Government  property;  the  other  to  be 
placed  on  the  northeast  end  of  Doty  Island,  adjacent  to  the  channel,  which  wa« 
dredged  ont  in  1887. 

It  is  estimated  that  these  range  litrhts  can  be  established  for  a  sum  not  to  exceed 
$500,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

REPAIRS.  • 

During  the  fiscal  year  repairs,  more  or  less  extensive,  were  made  at 
each  of  the  following  named  stations: 


1256.  McGulpin  Point,  Mich. 

1257.  St.  Helena,  Mich. 
1262.  Skilligallee,  Mic^i. 
1264.  Beaver  laland,  Mich. 
1265.-  Little  Traverse,  Mich. 

1267.  South  Fox  Island,  Mich. 

1268.  Grand  Traverse,  Mich. 

1269.  Mission  Point,  Mich. 

1270.  South  Maniton.  Mich. 

1271.  Point  Betsey,  Mich. 
1276.  Manistee  Pierhead,  Mich. 

1279.  Ludington  Pierhead,  front,  Mich. 
1283.  Petite  Pointe  au  Sable,  Mich. 
1285.  White  River,  Mich. 
1288.  Muskegon,  Mich. 

1290.  Grand  Haven  Pierhead,  Mich. 

1291.  Grand  Haven,  Mich. 

1294.  Kahimazoo,  Mich. 

1295.  South  Haven  Pierhead,  Mich. 
1300.  Calumet  Pierhead,  HI. 

1304.  Chicago  Pierhead,  111. 

1305.  Chicago  River,  III. 


1309.  GroBsepoint,  111. 

1310.  Waukegan,  111. 

1311.  Kenosha,  Wis. 
1313.  Racine,  Wis. 

1315.  Wind  Point,  Wis. 

1316.  Milwaukee  Pierhead,  WMs. 

1318.  Port  Washington  Pierhead,  Wis. 

1319.  Port  Washington,  Wis. 

1321.  Sheboygan  Pierhead,  Wis, 

1322.  Sheboygan,  Wis. 

1323.  ManitI)woc  Pierhead,  Wis. 

1325.  Twin  River  Point,  Wis. 

1326.  Kewaunee  Pierhead,  front,  Wis. 

1327.  Kewaunee  Pierhead,  rear,  Wi«. 
1330.  Sturgeon  Bay  Canal  Pierhead,  Whj 
1334.  Porte  des  Morts,  Wis. 

1344.  Eagle  Bluff,  Wis. 
i:i45.  Chambers  Island.  Wis. 

1347.  Green  Island,  Wis. 

1348.  Sherwood  Point,  Wis. 
1351.  TaU  Poittt,  W^is. 
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OIL  HOUSES. 

Oil  boases  were  erected  at  the  following  stations:  South  Maniton, 
Grande  Pointe  au  Sable,  Petite  Point  au  Sable,  Port  Washington, 
Twin  River  Point,  and  Porte  des  Morts. 

LIGHT-SHIPS. 

125S.  Simmons  Reef  light  ressely  No,  55,  Straits  of  MacMnac,  Lake  , 

Michigan,  Michigan. — This  vessel  left  her  station  on  December  7, 1892, 
and  went  to  Cheboygan,  Mich.,  where  she  wintered.  She  left  Cheboy- 
gan on  April  23,  1893,  and  picked  up  her  moorings  on  her  station  at 
3:30  p.  m.  on  the  same  day.    She  is  in  good  condition.    Slie  received  \ 

during  the  year  various  articles  of  supply,  including  a  fog  bell. 

1259.  White  Shoal  light-vessel,  No.  56,  Straits  of  Mackinac,  Lake 
Michigan,  Michigan. — This  vessel  left  her  station  on  December  7,  1892, 
and  arrived  at  Cheboygan,  Mijjh.,  the  day  following,  where  she  win- 
tered. She  left  Cheboygan  on  April  23,  1893,  and  picked  up  her  moor- 
ings at  her  station  on  the  same  day.  She  is  in  good  condition.  She 
received  during  the  year  numerous  articles  of  supply  besides  a  fog 
beU. 

1260.  Grays  Reef  light-vessel,  Ifo.  57,  Straits  of  Mackinac,  Lake 
Michigan,  Michigan. — This  vessel  left  her  station  on  December  7,  1892, 
and  arrived  the  same  day  at  Cheboygan,  where  she  wintered.  Her 
stern  bearing  was  repaired.  She  returned  to  her  station  on  April  23, 
1893.  She  is  in  good  condition.  She  received  during  the  year  a  fog 
bell  and  many  other  articles  of  supply. 

— .  Eleven- Foot  Shoal  light-vessel.  No.  60,  about  midway  beticeenElcven- 
Foot  Shoal  and  Corona  Shoal,  and  about  one  and  one-half  miles  from 
each,  in  Oreen  Bay,  Lake  Michigan,  Michigan. — By  the  sundry  civil 
appropriation  act,  approved  August  5,  1892,  it  was  provided  that — 

The  appropriation  of  $60, 00()  heretofore  mallei  n  the  act  approved  Aii^uat  30,  1890,  for 
establishing  a  light-station  on  or  near  Eleven-Foot  Shoal ^  off  Point  Peninsula, 
Michigan,  he  applied,  under  the  direction  of  the  Light- House  Board,  for  the  con- 
Btmetion  or  purchase  and  equipment  of  one  or  more  light-ships  for  service  on  the 
Great  Lakes^  and  that  said  appropriation  he  immediately  available  for  such  ships. 

The  Board  arranged  to  build  three  light-vessels  from  this  appropria- 
tion and  assigued  one  to  Corona  Shoal.  Contract  was  made  for  build- 
ing this  light- vessel  at  Toledo,  Ohio.  It  was  dated  March  29,  1893, 
and  it  required  that  the  light-vessel  be  delivered  in  four  calendar 
months  from  that  date,  which  makes  her  due  on  July  29, 1893.  She  is 
to  be  built  of  wood  and  be  80  feet  9  inches  long,  have  21  feet  6  inches 
beam,  and  9  feet  5  inche"s  dei)th  of  hold.  She  is  to  have  a  6-inch  steam 
whistle  as  a  fog  signal,  actuated  by  a  Warrington  water-tube  boiler 
able  to  get  up  steam  sufficient  to  commence  signaling  in  fifteen  min- 
utes from  the  time  its  fire  is  lighted.    The  characteristic  of  her  fog 
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signal  is  to  be  a  blast  of  five  seconds  followed  by  a  silent  interval  ol 
ten  seconds,  repeated  during  the  fog. 

FOG  SIGNALS  OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

1255.  Old  Mackinao  Pointy  Michigan. — The  10-inch  steam  whistle,  in 
duplicate,  .was  in  operation  some  2G6  hours  and  consumed  about  35 
cords  of  wood. 

1258.  Simmons  Beef  light-shipj  No.  55^  Michigan. — ^This  6-inch  steam 
whistle  was  in  operation  some  252  hours  and  consumed  about  7  tons  of 
coal  and  2  cords  of  wood. 

1259.  White  Shoal  lightship.  No.  56,  Michigan. — ^This  6-inch  steam 
whistle  was  in  operation  some  170  hours  and  consumed  about  9  tons  of 
coal  and  nearly  2  cords  of  wood. 

1260.  Grays  Reef  light-ship,  No,  57,  Michigan. — This  6inch  steam 
whistle  was  in  operation  some  221  hours  and  consumed  about  7  tons  of 
coal  and  1  cord  of  wood. 

1261.  Wangoshance,  Michigan. — The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  239  hours  and  consumed  about  7  tons  of 
coal  and  18  cords  of  wood. 

1262.  Skilligallee,  Michigan. — The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  453  hours,  and  consumed  about  7  tons  of 
coal  and  nearly  14  cords  of  wood. 

1264.  Beaver  Island,  Michigan. — The  first-class  steam  sirens,  in  dupli- 
cate, were  in  operation  some  147  hours  and  consumed  about  12  oor<l8  of 
wood. 

1270.  South  Manitou,  Michigan. — ^The  10-inch  steam  whistles,  in  dupli* 
cate,  were  in  operation  some  771  hours  and  consumed  about  44  corda 
of  wood. 

1271.  Point  Betsey,  Michigan. — The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  252  hours  and  consumed  some  24  tons  of 
coal  and  about  12  cords  of  wood. 

1276.  Manistee  Pithead,  Michigan. — The  10-inch  steam  whistle,  ia 
duplicate,  was  in  operation  some  446  hours  and  consumed  some  6  tons 
of  coal  and  9  cords  of  wood. 

1290.  Grand  Haven  Pierhead,  Michigan. — The  first-class  steam  sirens, 
in  duplicate,  were  in  operation  some  504  hours  and  consumed  about 
31  tons  of  coal  and  1  cord  of  wood. 

1309.  Grossepoint,  Illinois, — This  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  200  hours  and  consumed  about  19  tons  of 
coal  and  nearly  2  cords  of  wood. 

1315.  Wind  Point,  Wisconsin. — This  10-inch  steam  whistle,  in  dupli. 
cate,  was  in  operation  some  709  hours  and  consumed  about  35  tons  of 
coal  and  nearly  3  cords  of  wood. 

1316.  Milwaukee  Pierhead,  Wisconsin. — ^The  10-inch  steam  whistle,  in 
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dnplieate,  was  in  opcratiou  some  (>50  hours  and  consumed  about  4  tons 
of  coal  and  some  4  cords  of  wood. 

13^5.  Twin  River  Pointy  Wisconsin. — The  10-inch  steam  whistle,  in 
daplicate,  was  in  operation  some  559  hours  and  consumed  about  3  tons 
of  coal  and  97  cords  of  wood. 

1330.  Sturgeon  Bay  Canal  Pttrhead^  Wisconsin. — ^The  10-inch  steam 
whistle,  in  duplicate,  was  in  operation  some  405  hours  and  consume<l 
8ome  26  tons  of  coal  and  about  74  cords  of  wood. 

1334.  Porte  des  MortSy  Wisconsin. — ffhis  lirst-class  steam  siren  was  in 
operation  some  226  hours  and.  consumed  about  5  tons  of  coal  and  14 
cords  of  wood. 

1336.  Poverty  Island,  Wisconsin. — ^The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  156  hours  and  consumed  about  2  tons  of 
coal  and  some  19  cords  of  wood.  ' 

1338.  Squaw  Island,  Michigan. — The  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  130  hours  since  October,  1892,  and  con- 
sumed abont  9  tons  of  coal. 

BUOYAGE. 

The  buoys  of  the  district  are  in  good  condition.  They  are  all  attended 
toby  the  tender.  Dahlia,  except  the  Bank  Point  buoy  in  Lake  Muske- 
gon, the  buoy  at  the  entrance  to  St.  Joseph  Harbor,  Michigan,  those 
in  Green  Bay  south  of  Long  Tail  Point,  and  the  channel  buoys  in  Fox 
Rivet  between  Green  Bay  City  and  De  Pere,  Wis.  Two  si)ars  were 
placed  on  shoal  spots  inside  and  outside  Fox  Island  Shoals,  Lake 
Michigan.  A  line  of  thirteen  electric  buoys  was  phiced  between  Chi- 
cago Breakwater  light-house  and  the  World's  Fair  Casino  wharf.  These 
electric  buoys  are  in  mid-channel,  and  mark  a  fairway  for  the  steam- 
boats running  between  Chicago  and  the  Exposition.  By  keeping  to 
the  right  in  going  Xo  and  coming  from  the  Fair  there,  is  little  chance  of 
collision.  When  these  buoys  were  first  established  the  steamboat  peo- 
ple were  inclined  to  ignore  them,  but  they  soon  recognized  their  merit 
and  took  advantage  of  them.  Besides  their  usefulness  they  are  an 
important  feature  of  the  Fair.  The  following  additions  were  also  made 
to  the  buoyage  of  the  water  front  of  Chicago:  A  second-class  can  and 
spar  on  Oakland  Shoal;  a  spar  on  Morgans  Reef  (inside);  a  spar  on 
Morgans  Beef;  a  spar  to  mark  an  obstruction  or  wreck  in  the  harbor; 
and  the  buoying  of  anchorages  for  vessels  attending  the  World's  Fair. 

DEPOTS. 

8t.  Josepkj  Michigan.-^The  supply  and  buoy  depot  at  St.  Joseph, 
Mich.,  has  been  occupied  since  January,  1893,  but  it  is  not  yet  fully 
completed.  The  supplies  were  delivered  there,  irom  the  general  depot, 
and  taken  on  board  the  tender  Dahlia,  for  delivery  to  the  light-stations, 
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fog  signals,  and  light-vessels.  The  construction  of  the  storehouse, 
keeper's  dwelling,  and  carpenter  and  lampist  shops,  was  continued 
under  contract  and  the  work  was  completed  on  January  7, 1893.  A 
hoisting  elevator  of  3,000  pounds'  capacity  was  placed  in  the  store- 
house. The  grading,  soiling,  and  fencing  of  the  depot  grounds  was 
practically  completed.  Materials  and'  cars  for  the  tramway  were 
delivered  and  will  soon  be  placed.  Steps  were  taken  to  have  the  sta. 
tion  connected  with  the  city  water  mains.  -Various  minor  repairs  were 
made.  The  depot  was  in  readiness  for  the  reception  of  supplies  in  the 
early  spring. 

Supply  and  buoy  depot  for  the  Ninth  and  Eleventh  light-hotise  districts^ 
at  Scammons  Harhovj  southern  part  of  Lake  Huron^  Michigan, — ^The 
following  recommendation,  made  in  the  Board's  last  annual  report,  is 
renewed :  * 

There  are  now  in  service  in  the  ninth  district  15  steam  fog  signals,  and  in  the 
eleventh  district  20,  a  total  of  35.  Provision  has  been  made  by  appropriation  for 
the  construction  of  several  more  in  each  district,  the  greater  number  of  which  will 
be  erecte<l  during  the  coming  year;  and  in  addition  there  are  recommendations, 
applications,  and  pending  legislation,  for  a  number,  say  a  dozen  more,  for  the  most 
of  which  it  is  probable  appropriation  will  be  made  in  the  near  future.  Owing  to* 
the  intricacies  of  navigation  the  prevalence  of  fogs,  and  the  somewhat  frequent 
Ruow  squalls  and  storms,  not  less  than  24  or  25  of  the  steam  signals  to  be  operated 
will  be  couceutrat'Od  about  the  northern  portions  of  Lakes  Huron  and  Michigan, 
counting  fVom  Thunder  Bay  Island  in  Lake  Huron,  through  the  Straits  of  Macki- 
nac, to  Point  Betsey  in  Lake  Michigan,  and  including  the  stations  guarding  the 
entrances  into  Green  Bay. 

The  work  of  supplying  the  existing  stations  with  coal  is  already  arduous,  and 
tasks  the  time  of  the  buoy  tenders,  which  might  be  employed  to  much  greater 
advantage  in  other  work.  With  the  rapid  increase  in  the  nnmber  of  the  signals, 
it  seems  desirable  that  some  better  provision  be  made  for  the  delivery  of  the  fuel 
than  its  trans^iortation  fVom  Detroit  and  Chicago  by  the  single  tender  employed  in 
each  district.  The  average  oonsumptiou  of  coal  at  each  fog-signal  station  is  18 
tons,  BO  that  for  the  35  indicated  stations  near  the  northern  ends  of  the  two  lakes 
there  w^ill  be  needed  some  6^)0  tons  per  annum.  If  some  200  tons  additional  be 
fiUoVrcil  for  the  use  of  the  two  tenders  in  the  same  region,  the  total  amount  required 
will  be,  say,  830  tons. 

The  buoyage  of  the  two  districts  is  also  stea<lily  increasing  with  the  greater 
numlter,  draft,  and  tonnage  of  the  lake  shipping.  Not  only  are  there  more  bnoys 
ntHMled,  but  larger  ou(v«,  as*  special  difticulties  are  from  time  to  time  discovered  and 
the  uee<l  is  discovertnl  of  gn^ater  visibility  and  better  warning  to  vessels.  It  is 
quite  evident,  therefore,  that  the  buoy  tenders  wiU  be  more  taxed  each  year  to  give 
prttper  attention  to  the  placing  and  relief  of  the  bnoys,  many  of  which  aie  now 
Umkeil  after  by  contractors  in  each  district*  to  maintain  the  necessary  frequency 
and  thortiugbuess  of  insiHH^tions,  and  to  keep  the  numerous  light-stations  supplied 
with  their  re^^ular  stores,  all  within  the  seven  or  eight  months  of  navigation  during 
which  the  work  must  be  |H>r formed. 

In  the  loealities  almve  indicated  there  are  numerous  points  which,  lying  in  or 
near  the  track  of  x^ecisels,  an'  dangerons  to  navigation  by  reason  of  not  being  suf 
Aeientlv  markotl  bv  buovs. 

To  prtwide  for  the  \xmvenieut  and  economic;^!  coaling  of  the  fog-signal  stations  in 
the  tw\>  districts,  it  will  W  advantageous  to  establish  a  depot  at  a  suitable  plaoe  in 
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the  vicinity  of  the  Straita  of  Mackinac  and  Scammons  Harbor,  now  ownc^d  by  tbu 
LightrHonse  flatablishment,  saggesU  itself  as  a  place  in  every  way  di'Iiirable  for  the 
parpoae.  The  shelter  is  perfect,  the  access  is  easy,  and  the  location  is  sufiifiently 
ctiutral  and  of  ample  size.  It  will  be  necessary  t-o  construct  a  suitable  wharf,  coal 
shed,  quarters  for  station-keeper,  and  other  adjuncts  for  coaling  service.  In  addi- 
tion there  sboald  be  two  scows  for  the  service  of  the  depot,  the  employment  of 
which  would,  in  general,  be  as  follows : 

To  coal  the  steam  fog  signals  the  scows  would  be  loaded  to  a  draft  of  say  3  feet  and 
tte  towed  from  the  depot  to  the  stations.  In  ordinary  cases  the  scow  could  go 
alongside,  and  the  coal  be  handled  ashore  directly  and  without  Iohs  of  time,  instead 
of  being  loaded  as  now  into  a  boat  from  a  light-house  tender  lying  off  at  adiHtance. 
from  which  several  trips  must  be  made  with  oars  to  complete  the  work. 

A  preliminary  estimate  of  the  cost  of  the  plant  recommended  is  as  follows: 

For  the  wharf  and  buoy  shed $7, 500 

For  quarters,  etc 3,000 

For  two  scows 4,000 

Contingencies 500 

Total 15,000 

With  the  mnltipliratioii  oftljo  aids  to  navi;(:ttioii  in  tin*  vicinitv  of  the  Straits  of 
Mackinac,  the  economy  of  using  in  certain  localities  light-»hipH  of  moderate  dimen- 
sions and  small  cost  in  lieu  of  permanent  light-stations,  it  is  evident  that  the  con- 
titnictlon  of  the  coaling  and  buoy  depot  for  the  common  use  of  both  the  ninth  and 
eleventh  districts  will  be  of  great  value  to  the  Light- House  Service.  It  is  estimated 
that  this  depot  can  be  established  for  not  exceeding  $15,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

TENDERS. 

The  Dahlia. — This  steamer  was  employed,  during  the  nnmmer  and 
fall  of  1892,  in  delivering  fuel  and  rations  to  light-vessels,  and  fuel  to 
fog  8ignal  stiitions,  and  in  taking  up  the  buoys  for  the  winter.  On 
completion  of  the  latter  work,  she  returned  to  Chicago,  where  the  crew 
was  discharged  and  where  she  wintered.  On  the  opening  of  navigation 
in  the  spring,  the  district  buoys  were  taken  on  board  and  placed  in 
position,  after  which  the  tender  returned  to  Chicago  to  lay  the  electric 
buoys  on  the  World's  Fair  water  front.  During  the  fiscal  year  1893, 
she  steamed  about  4,972  miles  and  consumed  some  473  tons  of  coal. 
Hw"  engines  are  good  and  the  boilers  new.  She  re<5eived  some  minor 
repairs. 

The  Amaranth, — ^This  steamer  wa«  employed  during  the  season  1892 
in  delivering  material  required  for  building  Squaw  Island  light-station, 
oil  houses  and  the  materials  for  their  erection  at  Grande  Pointe  au 
Sable,  Petite  Pointe  au  Sable,  and  Twin  Kiver  Point  light-stations, 
and  materials  for  repairs  at  St.  Helena,  South  Manitou,  and  Point 
Betsey  light-stations;  transferring  the  Itimpist  to  Squaw  Island,  and 
returning  workmen  from  that  station  to  Detroit  upon  its  completion; 
in  delivering  materials  to  Old  Mackinac  Point,  St.  Helena,  Beaver 
Island  Harbor,  Grand  Traverse,  South  Manitou,  Grande  Pointe  au  Sable, 
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Poiiite  au  Suble,  Grand  Haven,  Kalamnzoo,  Groasepoint, 
an,  KenoBtia,  Wind  Point-,  Milwaukee,  Port  WasLiiigtoii, 
le  Bluff  light-stations.  She  returned  to  Detroit  the  surplus 
i  from  Waugoi^liance,  Squav  Island,  Skilligallee,  and  also  old 
il  machinery  at  Skilligallee  and  Sturgeon  Bay  Canal  pierhead 
She  transferred  the  ironwork  for  Chicago  Harbor  light  from 
moored  in  tlie  Illinois  Central  raili-oad  slip  at  Chicago  to  the 
River  light-station,  and  moved  the  fixed  white  lens-lantern 
tn  the  northwest  end  of  the  Outer  Breakwater,  Chicago  Har- 
;he  Emergency  Intake  Crib.  She  was  employed  June,  1893, 
iring  materials  for  repairs  and  improvements  at  Old  Mackinac 
IcGulpin  Point,  Skilligallee,  Little  Traverse,  Mission  Point, 
th  Manitou  light-stations.  During  the  working  season  she 
21u3  miles  with  a  consumption  of  17^  tons  of  coal. 
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The  tenth  district  extends  from  the  mouth  of  the  St.  Re^is  River, 
Ne^v  York,  to  the  River  Rouge,  Detroit  River,  Michigan,  and  embraces 
all  the  aids  to  navigation  on  the  American  shores  and  waters  of  lakes 
Ootario  and  Erie,  and  the  St.  Lawrence,  Niagara,  and  lower  part  of 
Detroit  rivers. 

Impeetor. — Commander  Edwin  T.  Woodward,  U.  S.  Navy,  to  June 
27, 1893;  Commander  James  G.  Green,  IJ.  S.  Navy,  from  June  27, 1893. 

Engineer. — Lieut.  Col.-Jared  A.  Smith,  Corps  of  Engineers,  U.  S. 
Army. 

In  this  district  there  are — 

Llght-hoiues  and  beacon  lights 71 

Fog  signals  operated  by  steam 2 

Fog  signals  operated  by  clockwork 5 

Buoys  in  position 139 

Steamer  Haze,  baoy  tender,  and  for  supply  and  inHpectioii 1 

The  lights  in  this  district  are  classified  as'  follows : 

Third  order 6 

Fonrth  order 23 

Fifth  order 6 

Sixth  order 20 

TobnJar  lanterns 4 

Lena  lanterns 4 

Beflectors : 8 

New  light  established 1 

Light  discontinued 1 

Buoys  discontinued 40 

New  buoys  placed 17 

All  the  light-stations  and  buoys  of  the  district  were  inspected  as 
frequently  as  practicable,  and  the  light-stations  were  supplied  with 
material  in  May  and  June. 

The  engineering  work  consisted  of  making  repairs  at  various  light- 
stations,  the  construction  of  the  metalwork  for  four  circular  iron  oil 
houses,  the  establishment  of  one  pierhead  beacon  light,  and  the  pre- 
liminary work  incident  to  establishing  a  light-station  near  Braddock 
Point,  IS"ew  York,  and  three  steam  fog-signal  stations  and  range  lights 
at  Manhattan  Point,  Ohio,  Mam^juda,  Grosse  Isle,  and  Grassy  Island, 
Michigan. 

LIGHT-HOUSES. 

1030.  Ogdenshurgj  8t  Lawrence  Eiver.N^ew  York. — Repairs  and  altera- 
tioiis  were  made  in  the  keeper's  dwelling.    The  weU  was  cleaned.    Yari- 
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0U8  minor  repairs  were  made.  The  materials  for  a  fireproof  oil  house 
were  pnrcbascd  at  Cleveland,  Ohio,  and  will  be  shipped  to  the  station 
by  the  tender  Haze, . 

— .  Bay  State  Shoalj  8t  Lawrence  Riter^  Nexc  Yorh, — The  establish- 
ment of  temx)orary  floating  lights  here,  at  a  cost  not  to  exceed  $800, 
was  authorized  by  the  act  approved  February  15, 1803,  but  no  appro- 
priation therefor  has  yet  been  made.    The  Board  recommends  that  the 
amount  named  be  appropriated. 

— .  Carlton  Island^  St  Lawrence  lliver^  New  York. — The  establish- 
ment of  this  light,  at  a  cost  not  to  exceed  $8,600,  was  authorized  by 
the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.  The  Board  recommends  that  the  amount  named  be 
appropriated. 

1036.  Tihbetts  Point,  St.  Lawrence  River,  3>?r  York. — A  cistern  was 
built.  Various  minor  repairs  were  made.  The  establishment  of  a 
steam  fog  signal,  at  a  cost  not  to  exceed  $4,300,  was  authorized  by  the 
act  approved  February  6,  1893,  but  no  appropriation  therefor  has  yet 
been  made.  The  Board  recommends  that  the  amount  named  be  appro- 
priated. 

103S.  Oalloo  Island,  Lake  Ontario,  New  York. — Slight  repairs  were 
made.  The  establishment  of  a  steam  fog  signal,  at  a  cost  not  to  exceed 
$5,700,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1040.  Oswego,  entrance  to  Oswego  Harbor,  lAike  Ontario,  New  York. — 
Slight  repair  was  made  in  the  tower.  On  July  16, 1892,  about  2  o'clock 
p.  m.,  the  schooner  Singapore,  while  entering  Oswego  Harbor,  struck  the 
pier  about  00  feet  from  the  beacon,  damaging  two  large  oak  stringers  and 
one  protection  pile.  The  injury  was  repaired  by  the  schooner.  On 
November  5, 1892,  the  schooner  Mystic  Star,  while  attempting  to  enter 
the  harbor,  damaged  the  pier,  which  was  repaired  by  the  United  States. 
No  claim  for  this  expenditure  was  made  upon  the  schooner,  as  the 
accident  seemed  unavoidable. 

lOil.  Oswego  Breakicater,  entrance  to  Oswego  Harbor,  New  York. — 
Various  minor  repairs  were  ma<le.  The  following  recommendation, 
which  was  made  in  the  Board's  last  three  annual  reports,  is  renewed : 

Vessel  men  complain  that  they  fail  to  hear  this  bell  ringwiien  the  evidence  of  the 
keeper  proves  that  it  was  rung.  Captains  report  that  at  times  they  are  within  half 
amUe  of  the  bell  before  they  hear  it.  This  uncertainty  of  a  bell  as  a  fog  signal  is 
generally  admitted.  The  substitution  of  a  ste;im  fog  signal  for  the  bell  is,  there- 
fore, recommended.  It  is  estimated  that  it  can  be  established  for  $4,300^  and  it  is 
recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

1042.  Fair  Haven,  entrance  to  Little  Sodus  Bay,  New  York. — ^The 
west  pier  and  elevated  walk  were  injured  by  the  Lady  McDonaM^  a 
vessel  which  attempted  to  enter  Little  Sodus  Bay  on  July  16, 1892. 
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She  struck  the  west  side  of  the  pier  and  frrounded  about  500  feet  from 
the  beacon.    Slight  repairs  were  made  to  the  barn. 

1043.  Fair  Haven^  Little  Sodint  Bay^  New  York, — The tnbular  lantern 
was  replaced  by  a  lantern  without  tubes.  Repairs  were  made  to  the 
elevated  walk  and  inner  range  li^rht. 

1047^  1048.  Qenesee^  Charlotte  Harbor ,  Lake  Ontario^  New  Y&rk, — The 
schooner  Collier  ran  into  and  injured  a  section  of  the  elevated  walk  on 
the  west  pier,  in  July,  1892.  The  damage  was  repaired  by  the  vessel. 
The  old  light-house  crib  on  the  west  side  of  the  west  pier,  month  of  the 
Genesee  River,  selected  as  the  site  for  tlie  new  fog  signal,  was  put  in 
onler  for  its  reception.  The  boiler  and  machinery  for  the  fog  signal  are 
ander  contract  for  delivery  by  Angnst  15,  next.  The  construction  of 
the  fog-signal  house  was  contracted  for  and  is  to  be  completed  by  Sep- 
tember 1,  1893. 

1049.  Braddock  Pointy  Lake  Ontario^  New  York. — Cession  of  juris- 
diction over  this  site  wa«  obtained  from  the  State  of  New  York  under 
the  general  law  enacted  in  May,  1892.  The  reservation  was  surveyed, 
the  boundaries  were  marked  by  stone  monuments,  the  site  for  the  sta- 
tion buildings  was  selected,  the  designs  for  the  tower  and  dwelling  are 
being  prepared. 

— .  Wilsoft  Harbor,  Lake  Ontario,  New  York. — The  establishment  of 
this  light,  at  a  cost  not  to  exceed  $2,500,  was  authorized  by  the  act 
api>roved  February  15, 1893,  but  no  appropriation  therefor  has  yet  been 
made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1057.  Buffalo  Breakicater^  north  end,  Lake  Erie,  New  York. — The 
keeper's  dwelling  and  light  tower,  which  heretofore  occupied  a  position 
in  the  center  of  the  crib,  were  removed  to  the  west  corner  to  provide 
space  for  the  erection  of  a  fog-signal  house.  By  the  act  approv(Hl 
August  5, 1892,  94,300  were  apjiropriated  to  establish  this  fog  signal, 
and  a  contract  was  made  for  the  construction,  by  August  15,  1893,  of 
ttie  boiler  and  machinery  for  a  10-inch  steam  fog  whistle.  The  fog-sig- 
nal bouse  should  be  ready  for  the  reception  of  the  machinery  by  August 
15,  1893. 

lf)62.  Presqu  Hie  Pierhead,  Erie  Harbor,  entrance  to  Presqu  Hie  Bay, 
Jjake  Erie,  Pennsylvania. — ^The  establishment  of  a  steam  fog  signal,  at 
a  cost  not  to  exceed  $4,300,  was  authorized  by  the  act  approved  Febru- 
ary 15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The 
Board  recommends  that  the  amount  named  be  appropriated. 

1066.  Conneaut  Pierhead,  entrance  to  Cmineaut  Harbor^  Lake  Erie, 
O**^.— This  new  fixed  white  light  was  first  shown  on  November  11, 
1892-  The  color  of  the  structure  is  white.  An  eight-day  tubular 
lantern  was  used  for  showing  the  light  until  the  close  of  navigation, 
1892,  owing  to  a  delay  in  the  arrival  of  the  lens  lantern  ordered  by  the 
Board.  A  five-day  lens  lantern  has  been  used  siuce  the  opening  of 
navigation  in  1893. 
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1068,  AshUfhula  (front),  entrance  to  Ashtabnla  Harbor,  LaJce  Erie, 
Ohio. — DnriTJg  a  gale  on  October  28,  and  29, 1892,  about  30  feet  of  the 
elevated  wall^  on  the  west  pier  was  carried  away  and  about  50  feet  was 
wrecked.  The  damage  was  repaired.  Some  other  small  repairs  were 
made.  The  machinery  for  the  new  fog  signal  is  under  contract  for 
delivery  by  August  15, 1893,  and  jireparations  are  being  made  to  build 
the  fog-signal  house. 

1069.  Ashtabula  Pierhead  (rear),  entrance  to  Ashtabula  Harbor,  Lake 
^Erie,  Ohio. — The  illuminating  apparatus  for  this  beacoli  was  received 

but  the  fitting  of  the  tower  was  delayed  for  lack  of  funds  for  the 
purpose.    This  work  will  be  done  during  the  summer  of  1893. 

1071.  Fairport  Pierhead  (front),  mouth  of  Grand  River,  LdksErie, 
Ohio, — On  November  21, 1892,  the  steamer  Canisteo,  with  the  schooner 
Stewart  in  tow,  in  entering  the  harbor  during  a  southwest  gale,  slightly 
damaged  the  wooden  beacon  on  the  outer  end  of  the  east  pier.  As  the 
accident  occurred  while  the  vessels  were  making  an  attempt  to  enter 
the  harbor  for  shelter  from  the  gale  and  was  due  to  stress  of  weather, 
no  claim  for  damage  was  made.  The  establishment  of  a  steam  fog 
signal  at  a  cost  not  to  exceed  $4,300,  was  authorized  by  the  act 
approved  February  15, 1893,  but  no  appropriation  therefor  has  yet  been 
made.  The  Board  recommends  that  the  amount  named,  together  with^ 
$400  for  a  range  light,  be  appropriated. 

107J^.  Fairport  Pierhead  (rear),  east  pier,  entrance  to  Fairport  Har- 
bor, mouth  of  Grand  River,  Ohio. — The  illuminating  apparatus  for 
this  beacon  was  received  in  October,  1892,  and  was  delivered  at  the 
station;  but  for  lack  of  funds  the  fitting  of  the  tower  was  not  com- 
pleted. Funds  were  allotted  for  the  purpose  and  the  beacon  will  be 
comipleted  in  the  summer  of  1893.  i 

— .  Cleveland,  on  the  hill  at  the  ea^t  side  of  Cleveland  Harbor,  Ohio* — i 
The  illuminating  apparatus  remains  in  the  tower  in  the  same  positioni 
it  occupied  before  the  light  was,  at  the  cloaeof  navigation  in  1892^1 
discontinued.  The  dwelling  is,  however,  the  only  place  at  present  pro-  i 
vided  for  the  keepers  of  the  harbor  lights  and  fog  signal.  The  hoasel 
is  in  the  city,  at  the  corner  of  Main  and  Water  streets,  on  the  high; 
level  and  affords  no  view  of  either  of  the  lights.  The  distance  from 
the  dwelling  to  the  nearest  of  four  lights  is  about  two-thirds  of  a  mile;: 
and  to  the  breakwater  light  with  revolving  apparatus  and  fog  sig^a^; 
the  distance  is  about  a  mile  by  the  route  which  must  be  followed.  Th6J 
distance  is  a  matter  of  great  inconvenience  to  the  keepers,  and  some*; 
times  of  danger  to  the  lights.  The  present  dwelling,  though  an  excel^ 
lent  house,  is  entirely  nnsuited  to  the  use  of  several  keepers.  It  i 
recommended  that  a  site  be  constructed  at  an  estimated  cost 
$10,000  for  the  dwelling  and  storehouse  by  building  in  the  water  hdjtki 
cent  to  the  west  pier.  The  storehouse  is  much  needed.  A  snitabM 
dwelling  can  be  built  in  a  place  convenient  to  the  lights.    It  is 
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posed,  when  tbe  new  dwelling  is  completod,  to  sell  the  old  site  and 
buildings.  Inquiry  regarding  value  of  real  estate  in  the  vicinity  of  the 
present  light-hoase  site  and  dwelling  indicates  that  the  old  site  may  be 
sold  for  about  $24,000  or  $25,000.  The  expense  of  the  new  site,  dwell- 
ing, and  storehouse  is  estimated  to  be  $25,000,  and  it  is  rotommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

1073.  Cleveland  East  Fier^  entrance  to  Cleveland  Harbor^  Lake  Erie^ 
Ohio. — On  the  night  of  Kovember  19,  1802,  the  steamer  Detroit  col- 
lided with  a  schooner  and  was  forced  against  the  east  pier.  The  guards 
of  the  steamer,  striking  the  foundation  sills  of  the  pierhead  beacon, 
injured  them  and  put  the  beacon  itself  in  peril.  The  protection  fence 
across  the  pier  near  the  beacon  was  also  damaged.  The  foundation 
of  this  beacon  was  repaired.  The  protection  fence  across  tire  pier  was 
restored  to  its  former  position,  repaired  and  strengthened  with  new 
joists  and  brace  rods. 

1075.  Cleveland  Breakwater,  on  the  eaat  end  of  the  tcest  hreakicater, 
on  the  west  side  of  the  entrance  to  Cleveland  Harbor j  Lake  Erie,  Ohio. — 
The  damage  to  the  timbers  of  the  crib  occupied  by  the  fog  signal  and 
light-bouse,  inflicted  by  the  steamer  De  Fere,  in  June,  1802,  was 
repaired  at  the  exi>ense  of  the  steamer.  On  May  18, 1893,  tbe  schooner 
J.  B.  Kitchen,  while  being  towed  into  the  harbor  from  the  lake,  col- 
Hded  with  the  east  end  of  the  west  breakwater  and  did  some  damage. 

1077, 1078.  Black  River  Fierhead  range  lights,  entrance  to  Black  Hirer 
Harbor,  Lake  Erie,  Ohio. — The  illuminating  apparatus  for  showing  a 
light  from  the  rear  beacon  was  duly  received.  Nearly  all  the  mate- 
rials for  fitting  the  tower  with  the  hoisting  apparatus  were  provided 
ai»d  the  cubby  house  will  soon  be  finished.  On  the  night  of  April  21, 
1893,  at  about  11  o'clock,  the  steamer  C.  B.  Lockwood,  while  entering 
the  harbor,  struck  the  west  pier,  breaking  the  timber  waling  piece 
which  secures  the  tops  of  the  protection  piles,  breaking  out  and  dis- 
placing eleven  or  more  of  the  piles,  and  then  Came  in  contact  with  the 
rear  beacon,  slightly  bending  one  leg  in  the  second  section.  The 
steamer  repaired  the  t^)wer. 

•The  establishment  of  a  steam  fog  signal  at  a  cost  not  to  exceed 
$4,300,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1079.  Vermillion,  on  the  outer  end  of  the  west  pier,  entrance  to  Vermil' 
lion  Harbor,  Lake  Erie,  Ohio. — On  April  27,  1893,  the  light-tower  on 
the  west  pier  was  struck  by  the  schooner  M.  8.  Bacon,  while  she  was 
being  towed  out  of  the  harbor  by  the  steam  tug  J.  F,  Derney.  Two 
angle-iron  plates  in  the  second  section  of  the  tower  were  so  badly 
injured  that  new  plates  had  to  be  made  to  rei)lace  them.  Many  of  the 
joints  between  the  outer  plates  of  the  tower  were  strained,  the  interior 
8omewbat  injured,  aud  one  corner  of  tbe  beacon  raised  about  2 
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inches.  The  beacon  was  repaired  and  a  bill  for  the  cost  was  presented 
to  the  owners  of  the  Devney,  They  declined  to  pay  it.  The  ease  was 
turned  over  to  the  Department  of  Justice,  that  proper  legal  proceed- 
ings might  be  taken. 

1083^  1084 J 1085.  SandusJcy  Bay  Ranges,  on  the  outer  hank  at  the  eVboio 
of  the  dredged  channel,  Sandusky  Bay,  Ohio. — As  it  was  found  that  the 
beacons  could  be  better  lighted  with  leus  lanterns,  the  use  of  gasoline 
at  these  ranges  was  discontinued  and  the  beacons  were  lighted,  with 
o-day  lens  lanterns.  The  ga>soline  machines  were  both  sold  at  public 
auction  and  the  net  proceeds  were  turned  into  the  United  States  Treas- 
ury. Various  slight  repairs  were  made.  The  new  straight  channel 
will,  it  is  understood,  be  completed  by  midsummer,  1894,  and  may  be 
ready  for  use  in  the  fall  of  1893.  As  itis  wider,  deeper,  and  more  direct 
than  the  old  channel  the  latter  will  be  no  longer  needed.  The  range 
lights  marking  the  old  channel  should,  therefore,  be  moved  at  once,  so 
as  to  mark  the  new  channel.  There  are  now  two  ranges  formed  by  three 
beacons.  Only  one  range  of  two  beacons  will  be  needed  to  mark  the 
new  channel.  The  third  beacon  may  be  discontinued.  This  range  is 
very  important,  as  the  entirecommerceof  Sandusky  is  dependent  upon 
it.  The  two  beacons  should  be  built  anew  and  a  dwelling  for  the  keeper 
should  be  built  near  one  of  the  beacons.  The  beacons  should  be  located 
on  the  bar,  in  water  from  5  to  7  feet  deep,  and  on  a  good  foundation. 
It  is  estimated  that  this  work  can  be  done  at  a  cost  not  exceeding 
$25,000,  and  the  Board  recommends  that  an  appropriation  of  this 
Umouut  be  made  therefor. 

— .  South  Bass  Island,  Lake  Erie,  Ohio. — The  establishment  of  a  light, 
at  a  cost  not  to  exceed  $8,600,  was  authorized  by  the  act  approved 
February  16, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amount  named  be  appropriated. 

— .  Port  Clinton,  Lake  Erie,  Ohio. — ^The  reestablishment  of  a  light,  at 
a  cost  not  to  exceed  $1,500,  was  authorized  by  the  act  approved  Feb- 
ruary 15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The 
Board  recommends  that  the  amount  named  be  appropriated. 

108^.  West  Sister  Island,  on  the  southwest  end  of  West  Sister  Island^ 
Lake  Erie,  Ohio. — The  roof  was  rebuilt  and  slight  repairs  were  made. 

1089.  Turtle  Island,  entrance  to  Maumee  Bay,  Lake  Erie,  Ohio. — Gen- 
eral repairs  were  made  to  the  keeper's  dwelling.  A  hand  rail  was  put 
up  in  the  tower.  The  old  boathouse  wa«  rebuilt.  The  new  strnctare 
is  16  feet  by  26  feet  in  size.  New  boat  ways  lead  from  the  boathouse  to 
the  water. 

1090,  1091,  1092.  Maumee  Bay  Ranges,  Maumee  Bay,  Lake  Erie, 
Ohio. — ^The  metalwork  for  a  fireproof  oil  house  was  delivered  on  the  east 
pier,  Cleveland  Harbor,  Ohio,  from  whence  it  is  to  be  transferred  by  the 
light-house  tender  to  the  station.  The  new  straight  channel  through 
Maumee  Bay  was  dredged  to  a  width  of  20D  feet  and  a  depth  of  17 
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feet,  and,  thoagh  somewhat  shoaled  by  drift  and  Bedinient,  it  is  better 
than  the  old  channel.  It  is  about  8  miles  long.  The  Maumee  Bay 
range  was  not  built  with  reference  to  the  present  conditions,  but  was 
to  Light  a  part  of  the  old  channel  only  2  miles  long.  Instead  of 
lighting  this  single  stretch  of  2  miles,  this  range  also  lights  a  second 
stretch  of  3  miles  in  length  leading  seaward  into  the  lake.  As 
the  site  of  the  range  is  between  these  two  stretches,  vessels  coming  in 
or  going  out  must  pass  around  the  side  of  the  range  by  a  special  chan- 
nel. It  is  therefore  necessary  to  arrange  the  beacons  so  that  the 
channel  may  be  lighted  in  both  directions.  The  present  front  beacon 
is  a  common  portable  lantern  with  small  reflectors.  At  night  the  lan- 
tern is  placed  on  a  smaU  platform  on  the  roof  of  a  shed  close  to  the 
iceeper's  dwelling,  which  stands  on  a  crib.  The  present  rear  beacon 
is  a  lantern  on  an  ii*on  column  standing  on  a  crib  tilled  with  stone- 
The  distance  between  the  lights  is  only  1,035  feet.  The  arrangement 
is  inadequate  for  future  necessities.  The  channel  may  be  ultimately 
made  300  feet  wide,  but  the  present  plans  contemplate  a  width  of  only 
200  feet  for  the  longest  reach.  The  distance  between  the  beacons  is 
already  too  small  for  a  good  range  in  so  long  and  narrow  a  channel. 
The  beacons  should  be  made  to  serve  as  day  marks.  This  is  not  the 
ease  mth  the  present  arrangement.  It  is  therefore  necessary  to  build 
a  new  beacon  at  each  end  of  the  range,  with  lenses  to  light  the  entire 
arc  of  3G0<^,  and  so  arranged  that  both  lights  will  mark  the  range  both 
outward  and  inward  on  the  line  of  the  channel.  The  distance  between 
the  beacons  may  be  increased  by  this  arrangement  to  about  1,240  feet. 
The  keepers  must  live  in  a  dwelling  on  a  crib  at  one  end  of  the  range, 
which  is  now  inclosed  by  a  double  row  of  piles  and  waling  pieces 
extending  the  entire  distance  and  uniting  in  points  beyond  the  lights 
at  each  end.  The  place  is  in  the  open  bay,  and  a  walk  between  the 
lights  will  be  a  necessity.  This  range  is  the  most  important  in  this 
district  >Vhen  it  is  completed  the  light  now  maintained  for  the  south 
range  may  be  discontinued.  It  is  estimated  that  the  new  range  be^i- 
cons  and  walk  can  be  built  for  not  exceeding  $15,000,  and  it  is  recom* 
mended  that  this  amount  be  appropriated  for  that  pur])ose. 

— .  Orasgy  Point  Range  Lights,  Straight  Channeh  Maumee  Bay, 
Ohio. — By  act  approved  March  3, 1803,  $8,000  was  ai)propriated  for 
moving  the  range  lights,  Maumee  Eiver,  Ohio,  so  as  to  light  properly 
the  new  straight  channel.  The  land  for  a  site  for  the  rear  beacon 
of  the  range  and  for  the  keepei-'s  dwelling  was  selected  on  Manhattan 
Point,  North  Toledo,  Ohio.  The  title  papers  are  under  examination. 
The  condition  of  the  channel  is  explained  under  the  heading  of  Mau- 
mee Bay  range.  The  new  range  is  to  light  the  channel  from  the  end. 
next  to  the  month  of  the  river,  and  when  this  is  done,  the  Maumee  Inner, 
Maumee  Middle,  and  Maumee  Outer  ranges  may  be  discontinued.  The 
lOOGl 10 
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front  beacon  is  to  be  erected  in  the  water.  While  the  beacon  may  be 
bailt  and  famished  with  illuminating  apparatus  on  the  balance  of  the 
appropriation,  about  $7,000,  it  is  not  enough  to  build  suitable  struc- 
tures, as  the  site  for  the  rear  beacon  will  require  to  be  graded  and  pro- 
tected from  the  river  currents.  The  Board,  therefore,  recommends 
that  an  additional  appropriation  of  $2,000  be  made  for  this  purpose. 

1099.  Monroe,  entrance  fo  River  Raisin,  fxiJce  Erie,  Michigan. — The 
keepers  dwelling  was  put  in  good  repair.  During  a  heavy  northeast 
gale  on  April  19  and  20, 1893,  much  damage  was  done  to  the  light- 
house and  premises  which  was  repaired.  A  foundation  was  made  for 
a  circular  iron  oil  house  at  a  point  about  21  feet  west  from  the  keeper's 
dwelling  on  the  north  side  of  the  pier.  The  metalwork  for  the  oil 
house  was  made  under  contract  and  was  delivered  at  Cleveland,  ready 
for  shipment  to  the  site  by  the  light-house  tender  Haze, 

— .  Ballards  Reef  Light-House,  ])etroit  River,  Michigan. — ^Tbe  fol- 
lowing recommendation  made  in  the  Board's  last  annual  report  is 
renewed : 

The  need  for  a  light  is  shown  by  the  fact  that  private  HghtH  are  kf'pt  up  in  a  cer- 
tain way  at  thiB  reef.  The  Board  is  of  opinion  that  a  light-hoase  should  he  built  on 
a  caisson  at  this  point,  as  nothing  of  less  strength  would  be  able  to  resist  the  ice 
running  with  the  river.  It  is  estimated  that  a  proper  structure  can  be  built  here 
for  not  exceeding  $100,000,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  therefor. 

1106, 1109.  Mamajuda  Range  Light,  Michigan. — An  appropriation  of 
$1,500  for  the  establishment  of  this  light  was  made  by  the  act  approved 
August  5, 1892.  The  purpose  of  this  light  is  to  form  with  the  present 
light  on  Mamajuda  Island  a  range  to  mark  the  channel  between  Grassy 
and  Mamajuda  islands.  A  survey  was  made  and  the  range  line  was 
hxjated  from  Mamajuda  Light  to  a  point  in  the  channel  opposite  Grassy 
Island  Light.  A  map  was  made  showing  the  range  line  with  soundings 
and  the  location  sekurted  for  the  new  beacon.  Plans  for  the  proposed 
beacon  were  made. 

1104, 1105.  Grosse  Isle  Range  Lights,  Detroit  River,  Michigan.— liy 
the  act  approved  on  August  5, 1892,  $2,500  was  appropriated  for  the 
establishment  of  these  lights  to  make  a  range  to  mark  the  center  of 
the  channel  from  the  foot  of  Fighting  Island  to  Mamajuda  Light.  A 
survey  was  made  in  the  Detroit  Eiver,  Michigan,  to  determine  the  loca- 
tion for  the  range  line  and  the  sites  for  the  helicons  of  the  range.  The 
line  for  the  range  was  definitely  located  and  the  sites  for  the  bdkcons 
were  determined.  A  map  was  prepared  showing  the  results  of  a 
hydiographic  survey.  The  title  papers  were  placed  under  examination. 
The  rear  beacon  of  this  range  is  to  be  on  land.  The  beacon  will  be 
liigh  enough  to  be  seen  over  the  tops  of  the  trees.  The  front  beacon  is 
to  stand  in  the  water.    A  new  dwelling  is  needed  for  the  keeper  of  this 
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range.  He  is  now  living  in  a  dwelling  on  Mamajiula,  whi(»h  is  not  only 
niisuitable  for  tbe  purpose  bnt  is  too  far  away.  It  is  deemed  dangerous 
for  tlie  keeper  to  live  on  the  side  of  the  channel  opposite  to  the  lights. 
A  proper  dwelling  can  be  built  on  a  foundation  partially  in  the  water 
for  not  exceeding  $5,000,  and  it  is  recoiniuended  that  this  amount  be 
appropriated  for  that  purpose. 

— .  GrcuiHy  Island  South  End  Ranrfe^  on  or  near  Grassy  Island j  Detroit 
River  ^  Mich  iff  an, — A  light  is  needed  in  connection  with  Grassy  Island 
Light,  to  form  a  range  south  from  Grassy  Island  to  intersect  the  new 
GroHse  Isle  Hange^  at  a  point  in  the  channel  opposite  to  Mamajuda 
light-house.  A  proper  beacon  light  can  be  established  on  the  little 
island  where  the  Grassy  Island  fisheries  are  situated  for  not  exceeding 
9700,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

nil,  1112,  Grassy  Island  Range  Lights,  Detroit  River,  Michigan. — 
Congress,  by  act  of  August  5, 1892,  appropriated  $1,500  for  the  estab- 
lishment of  range  lights  above  Grassy  Island,  Detroit  River,  Michigan.. 
Tlie  range  line  passes  350  feet  outside  and  west  of  the  contour  of 
18  feet  depth,  in  the  channel  near  the  head  of  Fighting  Island, 
and  intersects  the  Mamajuda  Range,  as  previously  established,  at  a 
point  immediately  opposite  Grassy  Island  Light-House.  To  avoid  expen- 
sive sites  on  the  land  submarine  sites  for  the  beacons  of  this  range 
were  selected  upon  the  river  flats  in  front  of  Ecorse,  Mich.  Measures 
have  been  taken  to  obtain  title  and  cession  of  jurisdiction  to  the  United 
States. 

The  amount,  $1,500,  appropriated  by  the  act  above  referred  to  is 
insufficient  to  build  the  kind  of  beacons  needed  at  this  place.  Some 
expense  was  incurred  necessarily  in  making  a  hydrographic  survey  of 
the  river  and  in  fixing  the  site  where  the  beacons  should  be  located. 
It  is  now  found  that  an  additional  amount  of  $1,500  is  needed  to  finish 
this  work,  and  it  is  recommended  that  an  appropriation  of  that  amount 
be  made  for  this  purpose. 

— .  Grassy  Island  Xorth  End  Range,  on  Grassy  Island,  Detroit  River, 
Michigan. — ^When  a  vessel  leaves  Detroit  for  Lake  Erie  it  is  carried 
by  the  direction  of  the  channel  and  the  current  of  the  river  toward 
the  head  of  Fighting  Island^  which  is  low^  and  has  flats  covered  with 
water,  extending  800  feet  or  more  from  the  shore  line  toward  the  chan- 
nel on  the  west  side  of  the  island  near  its  north  end.  It  is  proposed 
to  place  range  lights  to  mark  the  channel,  so  that  vessels  may  take  a 
more  direct  and  certain  course  and  avoid  the  danger  of  running  upon 
the  flats.  In  going  up  the  river  the  same  range  will  indicate  the  point 
at  which  the  range  past  Grassy  Island  may  be  dropped  with  certainty 
of  clearing  the  flats  off  Fighting  Island.  It  is  estimated  that  this 
range  can  be  established  for  not  exeeding  $5,500,  and  the  Board  recom- 
mends that  an  appropriation  of  this  amount  be  made  therefor. 
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« 

BEPAIES. 

At  each  of  tlie  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


1031.  CrosB-Over  Island,  N.  Y. 

1033.  Sunken  Rock,  N.  Y. 

1037.  Sacketta  Harbor,  N.  Y. 

1045,  1046.  Big  Sodus,  N.  Y. 

1050.  Oak  Orchard,  N.  Y. 

1051.  Thirty-Milo  Point,  N.  Y, 


1053.  Fort  Niagara,  N,  Y. 

1056.  Horseslioe  Reef,  N.  Y. 

105S.  Buffalo,  N.  Y. 

108G.  Marblehead,  Ohio. 

1101.  Detroit  River  (Bar  Point),  Mich. 

1110.  Grassy  Island,  Mich. 


OIL  HOUSES. 


Oil  houses,  or  detached  firei)roof  places  for  the  storage  of  mineral 
oil,  are  needed  at  a  large  number  of  the  light-stations  in  the  district. 
The  average  cost  of  such  oil  houses  is  about  $350  each.  The  metal- 
work  for  four  houses  was  comx)leted  during  the  past  year  and  now 
awaits  shipment  to  the  various  stations  by  the  light-house  tender  Haze, 

LIGHT-VESSELS. 

1102j  1103.  Limekiln  Crossing^  North  and  South  light-vessels^  Detroit 
River^  Michigan. — Temporary  floating  lights  were  maintained  here,  at  a 
cost  of  $1,000,  during  the  year  by  con  traet  with  the  Lake  Carriers'  Asso- 
ciation. By  the  sundry  civil  appropriation  act  approved  August  5, 1892. 
$8,(>00  was  appropriated  <<  for  the  construction  or  purchase,  equipment, 
and  maintenance  of  three  small  light- vessels  for  use  in  the  Detroit 
River."  It  was  proposed  to  place  one  of  these  vessels  at  each  end  of 
the  Limekiln  Crossing,  as  this  cut  which  had  been  made  by  the  United 
States  at  great  expense  was  used  mainly  by  United  States  shipping. 
As  this  channel  is  entirely  in  Canadian  waters  the  light-vessels  might 
not  be  placed  and  maintained  there  without  the  consent  of  the  Canadian 
Govepiiment.  This  was  obtained  in  due  course  of  time.  The  vessels 
were  built  by  contract  near  Detroit.  They  are  scow-shai)ed,  of  wood, 
and  are  40  feet  long,  of  12  feet  beam,  4  feet  deep  amidships,  with  9 
inches  shear.  They  will  each  carry  one  light  shown  from  a  tubular 
lantern.  It  is  hoped  that  these  cheap  and  temporary  vessels  may  last 
until  Congress  makes  arrangements  for  the  permanent  lighting  of  this 
important  channel.* 

— .  Ballards  Reef  light-vessel^  Xo.  63y  Detroit  River^  Michigan, — A  tem- 
porary floating  light  was  maintained  here  during  the  year,  at  a  cost  of 
$800,  by  contract  with  the  Lake  Carriers'  Association.  By  the  sundry 
civil  act  approved  on  August  5, 1892,  $8,600  was  appropriated  "for  the 
construction  or  purchase,  equipment,  and  maintenance  of  three  soiall 
light- vesselv^  for  use  in  the  Detroit  River,  Michigan."  These  light- ves- 
sels were  built  under  contract  near  Detroit,  Mich.    They  have  the  same 


*  TUoeo  vessels  were  plaoe<l  in  their  respective  positions  on  September  15^  1893. 
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shnpcand  dimensions  as  those bailt for tbe  Limekiln  Crossing.  TlieywUl 
each  show  a  light  from  a  tobular  lantern  similar  to  those  nned  on  post 
lights.  One  of  these  cheaply-built  vessels  was  placed  on  Ballards  Reef. 
This  vessel  shows  a  fixed  red  light.  It  is  intended  for  temporary  use 
only,  and  it  is  hoped  that  it  may  be  replaced  in  due  time  by  a  perma- 
nent light  house,  as  is  recommended  elsewhere.* 

— .  Bar  Point  light-vesselj  JVb.  59,  mouth  of  Detroit  River,  Lake  Erie, — 
By  the  sundry  civil  act,  approved  on  August  5,  1892,  $25,000  was 
appropriated  "for  a  light-ship  to  take  the  place  of  the  light-ship  now 
maintained  by  private  owners  at  Bar  Pdint,  Lake  Erie,  to  be  located 
in  American  waters  at  a  point  to  be  determined  by  the  Light- House 
Board.''  After  due  advertisement  a  contract  was  made  with  the  lowest 
bidder  for  building  this  light-vessel  at  Toledo,  Ohio.  The  contract 
was  approved  on  March  29,  1893,  and  it  required  that  the  light- vessel 
be  delivered  in  four  calendar  months  from  that  date,  which  makes  her 
due  on  July  29, 1893.  She  is  to  be  built  of  wood,  80  feet  9  inches  long, 
21  feet  6  inches  beam,  and  9  feet  5  inches  depth  of  hold,  with  a  dis- 
placement of  abont  195  tons.  As  a  fog  signal  she  is  to  have  a  6-inch 
steam  whistle  actuated  by  a  Warrington  water-tube  boiler,  able  to  get 
op  sufficient  steam  to  commence  signaling  in  fifteen  minutes  from  the 
time  the  fire  is  lighted.  The  characteristic  of  this  fog  signal  is  a  blast  of 
ten  seconds,  followed  by  a  silent  interval  of  thirty  seconds,  repeated  con- 
tinnally  during  the  fog.  The  vessel  is  to  be  painted  black,  with  her 
name  and  number  on  her  bows  and  stern  in  large,  white  letters.  She 
is  to  be  lighted  by  a  cluster  of  three  lights  showing  around  240°  of  the 
horizon.  It  is  expected  that  she  will  be  placed  on  her  station  early  in 
September  next.t 

FOa  SIGNALS  OPERATED  BY  STEAM  OB  HOT  AITt. 

1075.  Cleveland  Brealcwater  {east  end).  Lake  Erie,  Ohio. — This  10-inch 
steam  whistle  was  in  use  some  401  hours,  and  about  33^  tons  of  bitu- 
minous coal  were  consumed. 

1101,  Detroit  River  {Bar  Point),  Lake  Erie,  Michigan. — This  10-inch 
steam  whistle  w^as  in  use  118  hours,  and  about  8J  tons  of  coal  were 
consumed.  The  duration  of  fog  is  reported  as  140|  hours,  during 
which  time  steam  was  up  or  was  being  made. 

The  five  fog  bells  of  the  district  are  in  good  condition,  and  the 
machinery  operating  them  is  working  well. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition.  The  tender  Haze 
eared  for  the  buoys  in  Lake  Erie  and  Detroit  Eiver,  and  i)laced  those 

*Tbi8  light- vessel  was  placed  in  her  position  on  July  1,  1893. 

f  The  Bar  Point  light-vessel  was  placed  on  her  station  on  September  20;  1893. 


;,     f 


140  REPORT  OF  THE  LIGHT-HOUSE   BOARD.  1893. 

Tenth  District. 

ous  minor  repairs  were  made.  The  materials  for  a  fireproof  oil  hoase 
were  purchased  at  Cleveland,  Ohio,  and  will  be  shipped  to  the  station 
by  the  tender  Haze. , 

— .  Bay  State  Shoal,  St.  Lawrence  River,  New  York. — The  establish- 
ment of  temporary  floating  lights  here,  at  a  cost  not  to  exceed  $800, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appro- 
priation therefor  has  yet  been  made.    The  Board  recommends  that  the 
amount  named  be  appropriated. 

— .  Carlton  Island,  St  Lawrence  River,  New  York. — The  establish- 
ment of  this  light,  at  a  cost  not  to  exceed  $8,600,  was  authorized  by 
the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.  The  Board  recommends  that  the  amount  named  be 
approx>riated. 

1036.  Tibbetts  Point,  St.  Lawrence  River,  Ntw  York. — A  cistern  was 
built.  Various  minor  repairs  were  made.  The  establishment  of  a 
steam  fog  signal,  at  a  cost  not  to  exceed  $4,300,  was  authorized  by  the 
act  approved  February  6,  1893,  but  no  appropriation  therefor  has  yet 
been  made.  The  Board  recommends  that  the  amount  named  be  appro- 
priated. 

1038.  Galloo  Island,  Lalce  Ontario,  New  York. — Slight  repairs  were 
made.  The  establishment  of  a  steam  fog  signal,  at  a  cost  not  to  exceed 
$5,700,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1040.  Ostcegoy  entrance  to  Oswego  Harbor,  Lake  Ontario,  New  York. — 
Slight  repair  was  made  in  the  tower.  On  July  16, 1892,  about  2  o'clock 
p.  m.,  the  schooner  Singapore,  while  entering  Oswego  Harbor,  stmck  the 
pier  about  00  feet  from  the  beacon,  damaging  two  large  oak  stringers  and 
one  protection  pile.  The  injury  was  repaired  by  the  schooner.  On 
November  5, 1892,  the  schooner  Mystic  Star,  while  attempting  to  enter 
the  harbor,  damaged  the  pier,  which  was  repaired  by  the  United  States. 
No  claim  for  this  expenditure  was  made  upon  the  schooner,  as  the 
accident  seemed  unavoidable. 

lOil.  Oswego  Breakwater,  entrance  to  Osivego  Harbor,  New  York. — 
Various  minor  repairs  were  made.  The  following  recommendation, 
which  was  made  in  the  Board's  last  three  annual  reports,  is  renewed  : 

Vessel  men  complain  that  they  fail  to  hear  this  bell  ring  when  the  evidence  of  the 
keeper  proves  that  it  was  rung.  Captains  report  that  at  times  they  are  within  half 
a  mile  of  the  bell  before  they  hear  it.  This  uncertainty  of  a  bell  as  a  fog  signal  is 
generally  admitted.  The  substitution  of  a  steiim  fog  signal  for  the  bell  is,  there- 
fore, recommended.  It  is  estimated  that  it  can  be  established  for  $4,300,  and  it  is 
recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

1042.  Fair  Haven,  entrance  to  Little  Sodus  Bay,  New  York. — The 
west  pier  and  elevated  walk  were  injured  by  the  Lcidy  McDonald,  a 
vessel  which  attempted  to  enter  Little  Sodus  Bay  ou  July  16, 1892. 
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She  struck  the  west  side  of  the  pier  ai)d  grounded  about  500  feet  fipom 
the  beacon.    Slight  repairs  were  made  to  the  barn. 

1043.  Fair  Haven^  Little  Sodus  Bay,  New  York, — The  tubular  lantern 
was  replaced  by  a  lantern  without  tubes.  Eepairs  were  made  to  the 
elevated  walk  and  inner  range  light. 

1047^  lOiS.  Genesee^  Charlotte  Harbor j  Lake  Ontario,  yew  York. — The 
schooner  Collier  ran  into  and  injured  a  section  of  the  elevated  walk  on 
the  west  pier,  in  July,  1893.  The  damage  was  repaired  by  the  vessel. 
The  old  light-house  crib  on  the  west  side  of  the  west  pier,  mouth  of  the 
Genesee  River,  selected  as  the  site  for  the  new  fog  signal,  was  put  in 
order  for  its  reception.  The  boiler  and  machinery  for  the  fogHignal  are 
under  contract  for  delivery  by  August  15,  next.  The  construction  of 
the  fog-signal  house  was  contracted  for  and  is  to  be  completed  by  Sep- 
tember 1, 1893. 

1049.  Braddock  Point,  Lake  Ontario,  New  York. — Cession  of  juris- 
diction over  this  site  was  obtained  from  the  State  of  New  York  under 
the  general  law  enacted  in  May,  1892.  The  reservation  was  surveyed, 
the  boundaries  were  marked  by  stone  monuments,  the  site  for  the  sta- 
tion buildings  was  selected,  the  designs  for  the  tower  and  dwelling  are 
being  prepared. 

— .  Wilson  Harbor,  Lake  Ontario,  New  York. — The  establishment  of 
this  light,  at  a  cost  not  to  exceed  $2,500,  was  authorized  by  the  act 
approved  February  15, 1893,  but  no  appropriation  therefor  has  yet  been 
made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1057.  Buffalo  Breakwater^  north  end.  Lake  Erie,  New  York. — The 
keeper's  dwelling  and  light  tower,  which  heretofore  occupied  a  position 
in  the  center  of  the  crib,  were  removed  to  the  west  corner  to  provide 
space  for  the  erection  of  a  fog-signal  house.  By  the  act  approved 
August  5,  1892,  $4,300  were  appropriated  to  establisli  this  fog  signal, 
and  a  contract  was  made  for  the  construction,  by  August  16, 1893,  of 
the  boiler  and  machinery  for  a  10-inch  steam  fog  whistle.  The  fog-sig- 
nal  house  should  be  ready  for  the  reception  of  the  machinery  by  August 
15, 1893. 

1063.  Fresqu  Hie  Pierhead,  Erie  Harbor,  entrance  to  Presqu  Hie  Bay, 
Lake  Erie,  Pennsylvania. — ^The  establishment  of  a  steam  fog  signal,  at 
a  cost  not  to  exceed  $4,300,  was  authorized  by  the  act  approved  Febru- 
ary 15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The 
Board  recommends  that  the  amount  named  be  appropriated. 

1066.  Canneaut  Pierhead,  entrance  to  Conneaut  Harbor,  Lake  Erie, 
Ohio. — ^This  new  fixed  white  light  was  first  shown  on  November  11, 
1892.  The  color  of  the  structure  is  white.  An  eight-day  tubular 
lantern  was  used  for  showing  the  light  until  the  close  of  navigation, 
1892,  owing  to  a  delay  in  the  arrival  of  the  lens  lantern  ordered  by  the 
Board.  A  five-day  lens  lantern  has  been  used  since  the  oiiening  of 
navigation  in  1893. 
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1068.  Ashtabula  {front),  entrance  to  AHhtabula  Harbor^  Lake  Erie, 
Ohio, — During  a  gale  on  October  28,  and  29, 1892,  about  30  feet  of  the 
ele\'ate<l  walk  on  the  west  pier  was  carried  away  and  about  50  feet  was 
wrecked.  The  damage  was  repaired.  Some  other  small  repairs  were 
made.  The  machinery  for  the  new  fog  signal  is  under  contract  for 
delivery  by  August  15, 1893,  and  preparations  are  being  made  to  build 
the  fog-signal  house. 

1069.  Ashtabula  Pierhead  (rear),  entrance  to  AshtahnJa  Harbor^  LaJce 
^Erie,  Ohio. — The  illuminating  apparatus  for  this  beacoli  was  received 

but  the  fitting  of  the  tower  was  delayed  for  lack  of  funds  for  the 
purpose.    This  work  will  be  done  during  the  summer  of  1893. 

1071.  Fairport  Pierhead  (front),  mouth  of  0 rand  River,  Lake  Erie, 
Ohio. — On  November  21, 1892,  the  steamer  Canisteo,  with  the  schooner 
Stewart  in  tow,  in  entering  the  harbor  during  a  southwest  gale,  slightly 
damaged  the  wooden  beacon  on  the  outer  end  of  the  east  pier.  As  the 
accident  occurred  while  the  vessels  were  making  an  attempt  to  enter 
the  harbor  for  shelter  from  the  gale  and  wa>s  due  to  stress  of  weather, 
no  claim  for  damage  was  made.  The  establishment  of  a  steam  fog 
signal  at  a  cost  not  to  exceed  $4,300,  was  authorized  by  the  act 
approved  February  15, 1893,  but  no  appropriation  therefor  has  yet  been 
made.  The  Board  recommends  that  the  amount  named,  together  with"" 
$400  for  a  range  light,  be  appropriated. 

1073.  Fairport  Pierhead  {rear),  east  pier,  entrance  to  Fairport  Har- 
bor, mouth  of  Grand  River,  Ohio. — ^The  illuminating  apparatus  iiir 
this  beacon  was  received  in  October,  1892,  and  was  delivered  at  the 
station;  but  for  lack  of  funds  the  fitting  of  the  tower  was  not  com> 
pleted.  Funds  were  allotted  for  the  purpose  and  the  beacon  will  be 
completed  in  the  summer  of  1893. 

— .  Cleveland,  on  the  hill  at  the  east  side  of  Cleveland  Harbor,  Ohio. — 
The  illuminating  apparatus  remains  in  the  tower  in  the  same  position 
it  occupied  before  the  light  was,  at  the  close  of  navigation  in  1892, 
discontinued.  The  dwelling  is,  however,  the  only  place  at  present  pro- 
vided for  the  keepers  of  the  harbor  lights  and  fog  signal.  The  house 
is  in  the  city,  at  the  corner  of  Main  and  Water  streets,  on  the  high 
level  and  affords  no  view  of  either  of  the  lights.  The  distance  from 
the  dwelling  to  the  nearest  of  four  lights  is  about  two-thirds  of  a  mile; 
and  to  the  breakwater  light  with  revolving  apparatus  and  fog  signal, 
the  distance  is  about  a  mile  by  the  route  which  must  be  followed.  The 
distance  is  a  matter  of  great  inconvenience  to  the  keepers,  and  some- 
times of  danger  to  the  lights.  The  present  dwelling,  though  an  excel* 
lent  house,  is  entirely  imsuited  to  the  use  of  several  keepers.  It  is 
recommended  that  a  bite  be  constructed  at  an  estimated  cost  of 
$10,000  for  the  dwelling  and  storehouse  by  building  in  the  water  a^a- 
cent  to  the  west  pier.  The  storehouse  is  much  needed.  A  suitable  i 
dwelling  can  be  built  in  a  place  convenient  to  the  lights.    It  is  pro- 
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|K)sed,  when  the  new  dwelling  is  completx^d,  to  sell  the  old  site  and 
huildings.  Inquiry  regarding  value  of  real  estate  in  the  vicinity  of  the 
present  light-hoase  site  and  dwelling  indicates  that  the  old  site  may  be 
sold  for  about  $24,000  or  $25,000.  The  expense  of  the  new  site,  dwell- 
ing, and  storehouse  is  estimated  to  be  $25,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

1073.  Cleveland  East  Pier,  entrance  to  Cleveland  Harbor^  Lake  Erie, 
Ohio. — On  the  night  of  November  19,  1802,  the  steamer  Detroit  col- 
lided with  a  schooner  and  was  forced  against  the  east  pier.  The  guards 
of  the  steamer,  striking  the  foundation  sills  of  the  pierhead  beacon, 
injured  them  and  put  the  beacon  itself  in  peril.  The  protection  fence 
across  the  pier  near  the  beacon  was  also  damaged.  The  foundation 
of  this  beacon  was  repaired.  The  protection  fence  across  tlte  pier  was 
restored  to  its  former  position,  repaired  and  strengthened  with  new 
joists  and  brace  rods. 

1075.  Cleveland  Breakwater^  on  the  east  end  of  the  west  breakicatcr^ 
mi  the  west  side  of  the  entrance  to  Cleveland  Harbor^  Lake  Erie,  Ohio. — 
Tlie  damage  to  the  timbers  of  the  crib  occupied  by  the  fog  signal  and 
light-house,  inflicted  by  the  steamer  I)e  Fere,  in  June,  1802,  was 
repaired  at  the  expense  of  the  steamer.  On  May  18, 1893,  the  schooner 
J.  B.  Kitchen,  while  being  towed  into  the  harbor  from  the  lake,  col- 
lided with  the  east  end  of  the  west  breakwater  and  did  some  damage. 

1077, 1078.  Black  River  Pierhead  range  lights,  entrance  to  Black  River 
Harbor,  Lake  Erie,  Ohio. — The  illuminating  apparatus  for  showing  a 
light  from  the  rear  beacon  was  duly  received.  Nearly  all  the  mate- 
rials for  fitting  the  tower  with  the  hoisting  apparatus  were  provided 
and  the  cubby  house  will  soon  be  finished.  On  the  night  of  April  21, 
1893,  at  about  11  o'clock,  the  steamer  C.  B.  Lockwood,  while  entering 
the  harbor,  struck  the  west  pier,  breaking  the  timber  waling  piece 
which  secures  the  tops  of  the  protection  piles,  breaking  out  and  dis- 
placing eleven  or  more  of  the  piles,  and  then  Oame  in  contact  with  the 
rear  beacon,  slightly  bending  one  leg  in  the  second  section.  The 
steamer  repaired  the  tower. 

•The  establishment  of  a  steam  fog  signal  at  a  cost  not  to. exceed 
$4,300,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1079.  Veiinillionj  on  the  outer  end  of  the  west  pier,  entrance  to  VermiU 
lion  Harbor,  Lake  Erie,  Ohio. — On  April  27,  1893,  the  light-tower  on 
the  west  pier  was  struck  by  the  schooner  M.  S.  Bacon,  while  she  was 
being  towed  out  of  the  harbor  by  the  steam  tug  J.  P.  Derney.  Two 
angle-iron  plates  in  the  second  section  of  the  tower  were  so  badly 
injured  that  new  plates  had  to  be  made  to  replace  them.  Many  of  the 
johits  between  the  ouler  plates  of  the  tower  were  strained,  the  interior 
Bomewbat  injured,  »ud  one  comer  of  the  beacon  raised  about  2 
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inches.  The  beacon  wsis  repaired  and  a  bill  for  the  cost  was  presented 
to  the  owners  of  the  Devney.  They  declined  to  pay  it.  The  case  was 
turned  over  to  the  Department  of  Justice,  that  proper  legal  proceed- 
ings might  be  taken. 

1083 J 1084, 1085,  Sanduslcy  Bay  Ranges,  on  the  outer  hank  at  the  elbow 
of  the  dredged  channel,  Sandusky  Bay,  Ohio. — As  it  was  found  that  the 
beacons  could  be  better  lighted  with  lens  lanterns,  the  use  of  gasoline 
at  these  ranges  wa«  discontinued  and  the  beacons  were  lighted,  with 
5-day  lens  lanterns.  The  gasoline  machines  were  both  sold  at  public 
auction  and  the  net  proceeds  were  turned  into  the  United  States  Treas- 
ury. Various  slight  repairs  were  made.  The  new  straight  channel 
will,  it  is  understood,  be  completed  by  midsummer,  1894,  and  may  be 
ready  for  use  in  the  fall  of  1893.  As  it is  wider,  deeper,  and  more  direct 
than  the  old  channel  the  latter  will  be  no  longer  needed.  The  range 
lights  marking  the  old  channel  should,  therefore,  be  moved  at  once,  so 
as  to  mark  the  new  channel.  There  are  now  two  ranges  formed  by  three 
beacons.  Only  one  range  of  two  beacons  will  be  needed  to  mark  the 
new  channel.  The  third  beacon  may  be  discontinued.  This  range  is 
very  important,  as  the  entire  commerce  of  Sandusky  is  dependent  upon 
it.  The  two  beacons  should  be  built  anew  and  a  dwelling  for  the  keeper 
should  be  built  near  one  of  the  beacons.  The  beacons  should  be  located 
on  the  bar,  in  water  from  5  to  7  feet  deej),  and  on  a  good  foundation. 
It  is  estimated  that  this  work  can  be  done  at  a  cost  not  exceeding 
$25,000,  and  the  Board  recommends  that  an  appropriation  of  this 
Umouut  be  made  therefor. 

— .  South  Bass  Island,  Lake  Erie,  Ohio, — ^The  establishment  of  a  light, 
at  a  cost  not  to  exceed  $8,600,  was  authorized  by  the  act  approved 
February  16, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amount  named  be  appropriated. 

— .  Port  Clinton,  Lake  Erie,  Ohio. — ^The  reestablishment  of  a  light,  at 
a  cost  not  to  exceed  $1,500,  was  authorized  by  the  act  approved  Feb- 
ruary 15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The 
Board  recommends  that  the  amount  named  be  apx)ropriated. 

108^,  West  Sister  Island,  on  the  southwest  end-  of  West  Sister  Island^ 
Lake  Erie,  Ohio. — The  roof  was  rebuilt  and  slight  repairs  were  made. 

1089.  Turtle  Island,  entrance  to  Maumee  Bay,  Lake  Erie,  Ohio, — Gen- 
eral repairs  were  made  to  the  keeper's  dwelling,  A  hand  rail  was  put 
up  in  the  tower.  The  old  boathouse  was  rebuilt.  The  new  structure 
is  16  feet  by  26  feet  in  size.  New  boat  ways  lead  from  the  boathouse  to 
the  water. 

1090,  1091,  1092,  Maumee  Bay  Ranges,  Maumee  Bay,  Lake  Erie, 
Ohio, — ^The  metal  work  for  a  fireproof  oil  house  was  delivered  on  the  east 
pier,  Cleveland  Harbor,  Ohio,  from  whence  it  is  to  be  transferred  by  the 
light-house  tender  to  the  station.  The  new  straight  channel  through 
Maumee  Bay  was  dredged  to  a  width  of  :i0D  feet  and  a  depth  of  17 
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feet,  and,  though  somewhat  shoaled  by  drift  and  sediment,  it  is  better 
than  the  old  channel.  It  is  about  8  miles  long.  The  Maumee  Bay 
range  was  not  built  with  reference  to  the  present  conditions,  but  was 
to  light  a  part  of  the  old  channel  only  2  miles  long.  Instead  of 
lighting  this  single  stretch  of  2  miles,  this  range  also  lights  a  second 
stretch  of  3  miles  in  length  leading  seaward  into  the  lake.  As 
the  site  of  the  range  is  between  these  two  stretches,  vessels  coming  in 
or  going  out  must  pass  around  the  side  of  the  range  by  a  special  chan- 
nel. It  is  therefore  necessary  to  arrange  the  beacons  so  that  the 
channel  may  be  lighted  in  both  directions.  The  present  front  beacon 
is  a  common  portable  lantern  with  small  reflectors.  At  night  the  lan- 
tern is  placed  on  a  small  platform  on  the  roof  of  a  shed  close  to  the 
keeper's  dwelling,  which  stands  on  a  crib.  The  x>i'6sent  rear  beacon 
is  a  lantern  on  an  iron  column  standing  on  a  crib  filled  with  stone- 
The  distance  between  the  lights  is  only  1,035  feet.  The  arrangement 
is  inadequate  tor  future  necessities.  The  channel  may  be  ultimately 
made  300  feet  wide,  but  the  present  plans  contemplate  a  width  of  only 
200  feet  for  the  longest  reach.  The  distance  between  the  beacons  is 
already  too  small  for  a  good  range  in  so  long  and  narrow  a  channel. 
The  beacons  should  be  made  to  serve  as  day  marks.  This  is  not  the 
ease  with  the  present  arrangement.  It  is  therefore  necessary  to  build 
a  new  beacon  at  each  end  of  the  range,  with  lenses  to  light  the  entire 
arc  of  300^,  and  so  arranged  that  both  lights  will  mark  the  range  both 
outward  and  inward  on  the  line  of  the  channel.  The  distance  between 
the  beacons  may  be  increased  by  this  arrangement  to  about  1,240 feet. 
The  keepers  must  live  in  a  dwelling  on  a  crib  at  one  end  of  the  range, 
which  is  now  inclosed  by  a  double  row  of  piles  and  waling  pieces 
extending  the  entire  distance  and  uniting  in  points  beyond  the  lights 
at  each  end.  The  place  is  in  the  open  bay,  and  a  walk  between  the 
lights  will  be  a  necessity.  This  range  is  the  most  important  in  this 
district.  JVhen  it  is  completed  the  light  now  maintained  for  the  south 
range  may  be  discontinued.  It  is  estimated  that  the  new  range  bcii- 
cons  and  walk  can  be  built  for  not  exceeding  $15,000,  and  it  is  recom* 
mended  that  this  amount  be  appropriated  for  that  purpose. 

— .  Grassy  Point  Range  Lights^  Straight  Channel  Maiitnee  Bay^ 
Ohio, — ^By  act  approved  March  3, 1893,  $8,000  was  appropriated  for 
moving  the  range  lights,  Maumee  Eiver,  Ohio,  so  as  to  light  properly 
the  new  straight  channel.  The  land  for  a  site  for  the  rear  beacon 
of  the  range  and  for  the  keeper's  dwelling  was  selected  on  Manhattan 
Point,  North  Toledo,  Ohio.  The  title  papers  are  under  examination. 
The  condition  of  the  channel  is  explained  under  the  heading  of  Mau- 
mee Bay  range.  The  new  range  is  to  light  the  channel  from  the  end. 
next  to  the  mouth  of  the  river,  and  when  this  is  done,  the  Maumee  Inner, 
Maumee  Middle,  and  Maumee  Outer  ranges  may  be  discontinued.  The 
10004 10 
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front  beacon  is  to  be  erected  in  the  water.  While  the  beacon  may  be 
bnilt  and  fnrnished  with  illuminating  apparatus  on  the  balance  of  the 
appropriation,  about  $7,000,  it  is  not  enough  to  build  suitable  stiiio- 
tures,  as  the  site  for  the  rear  beacon  will  require  to  be  graded  and  pro* 
tected  from  the  river  currents.  The  Board,  therefore,  recommends 
that  an  additional  appropriation  of  $2,000  be  made  for  this  purpose. 

1099.  Monroe^  entrance  to  River  Raisin^  .Lake  Erie,  Michigan. — The 
keepers  dwelling  was  put  in  good  repair.  During  a  heavy  northeast 
gale  on  April  19  and  20, 1893,  much  damage  was  done  to  the  light- 
house and  premises  which  was  repaired.  A  foundation  was  made  for 
a  circular  iron  oil  house  at  a  point  about  21  feet  west  from  the  keeper's 
dwelling  on  the  north  side  of  the  pier.  The  metalwork  for  the  oil 
house  was  made  under  contract  and  was  delivered  at  Cleveland,  ready 
for  shipment  to  the  site  by  the  light-house  tender  Haze. 

— .  Ballards  Reef  Ligkt-Hotisej  Detroit  Rirer^  Michigan. — ^The  fol- 
lowing recommendation  made  in  the  Board's  last  annual  report  is 
renewed : 

The  need  for  a  light  is  shown  by  the  fact  that  private  lights  are  kept  up  in  a  cer- 
tain way  at  this  reef.  Tlie  Board  is  of  opinion  that  a  light-house  should  be  bailt  on 
a  caisson  at  this  point,  as  nothing  of  less  strength  would  be  able  to  resist  the  ice 
running  with  the  river.  It  is  estimated  that  a  proper  structure  can  b«»  built  here 
for  not  exceeding  $100, 000,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  therefor. 

1108y  1109.  Mamqjuda  Range  Light,  Michigan. — An  appropriation  of 
$1,500  for  the  establishment  of  this  light  was  made  by  the  act  approved 
August  5, 1892.  The  purpose  of  this  light  is  to  form  with  the  present 
light  on  Mamajuda  Island  a  range  to  mark  the  channel  between  Grassy 
and  Mamajuda  islands.  A  survey  was  made  and  the  range  line  was 
located  from  Mamajuda  Light  to  a  point  in  the  channel  opposite  Grassy 
Island  Light.  A  map  was  made  showing  the  range  line  with  soundings 
and  the  location  selecrted  for  the  new  beacon.  Plans  for  the  i>roposed 
beacon  were  made. 

110^ J  1105.  Oro8se  Isle  Range  Lights,  Detroit  River,  Michigan. — ^By 
the  act  approved  on  August  5, 1892,  $2,500  wiis  appropriated  for  the 
establishment  of  these  lights  to  make  a  range  to  mark  the  center  of 
the  channel  from  the  foot  of  Fighting  Island  to  Mamajuda  Light.  A 
survey  was  made  in  the  Detroit  Eiver,  Michigan,  to  determine  the  loca- 
tion for  the  range  line  and  the  sites  for  the  beacons  of  the  range.  The 
line  for  the  range  was  definitely  located  and  the  sites  for  the  bdkcouB 
were  determined.  A  map  was  prepared  showing  the  results  of  a 
hydrographicsurv^ey.  The  title  papers  were  placed  under  examination. 
The  rear  beacon  of  this  range  is  to  be  on  land.  The  beacon  will  be 
high  enough  to  be  seen  over  the  tops  of  the  trees.  The  front  beacon  is 
to  stand  in  the  water.    A  new  dwelling  is  needed  for  the  keeper  of  this 
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range.  He  is  nowliviDg  in  a  dwelliog  on  Mamcijuda,  which  is  not  only 
niisuitable  for  the  purpose  but  is  too  far  away.  It  is  deemed  dangerous 
for  the  keeper  to  live  on  the  side  of  the  channel  opposite  to  the  lights. 
A  proper  dwelling  can  be  built  on  a  foundation  partially  in  the  water 
for  not  exceeding  $5,000,  and  it  is  recoinmeuded  that  this  amount  be 
appropriated  for  that  purpose. 

— .  Gras»y  Island  South  EndRamje^  on  or  near  Ora^ay  Island^  Detroit 
River  J  Michigan. — A  light  is  needed  in  connection  with  Grassy  Island 
Light,  to  form  a  range  south  from  Grassy  Island  to  intersect  the  new 
Grosse  Isle  Eange,  at  a  point  in  the  channel  opposite  to  Mamajuda 
light-house.  A  proper  beacon  light  can  be  established  on  the  little 
island  where  the  Grassy  Island  fisheries  are  situated  for  not  exceeding 
$700,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

1111^  1112.  Grassy  Island  Range  Lights^  Detroit  River,  Michigan. — 
Congress,  by  act  of  August  5, 1892,  appropriated  $1,500  for  the  estab- 
lishment of  range  lights  above  Grassy  Island,  Detroit  River,  Michigan.. 
The  range  line  passes  350  feet  outside  and  west  of  the  contour  of 
18  feet  depth,  in  the  channel  near  the  head  of  Fighting  Island, 
and  intersects  the  Mamajuda- Range,  as  previously  establishes!,  at  a 
pointimmediatelyoppositoGrassy  Island  Light-House.  To  avoid  expen- 
sive sites  on  the  land  submarine  sites  for  the  beacons  of  this  range 
were  selected  upon  the  river  flats  in  front  of  Ecorse,  Mich.  Measures 
have  been  taken  to  obtain  title  and  cession  of  jurisdiction  to  the  United 
States. 

The  amount,  $1,500,  appropriated  by  the  act  above  referred  to  is 
insufficient  to  build  the  kind  of  beacons  needed  at  this  place.  Some 
expense  was  incurred  necessarily  in  making  a  hydrographic  survey  of 
the  river  and  in  fixing  the  site  where  the  beacons  should  be  located. 
It  is  now  found  that  an  additional  amount  of  $1,500  is  needed  to  finish 
this  work,  and  it  is  recommended  that  an  appropriation  of  that  amount 
be  made  for  this  purpose. 

— .  Grassy  Island  Korih  End  Range,  on  Grassy  Island,  Detroit  River, 
Michigan. — ^When  a  vessel  leaves  Detroit  for  Lake  Erie  it  is  carried 
by  the  direction  of  the  channel  and  the  current  of  the  river  toward 
the  head  of  Fighting  Island,  which  is  low  and  has  flats  covered  with 
water,  extending  800  feet  or  more  from  the  shore  line  toward  the  chan- 
nel on  the  west  side  of  the  island  near  its  north  end.  It  is  proposed 
to  place  range  lights  to  mark  the  channel,  so  that  vessels  may  take  a 
more  direct  and  certain  course  and  avoid  the  danger  of  running  ui)on 
the  flats.  In  going  up  the  river  the  same  range  will  indicate  the  point 
at  which  the  range  past  Grassy  Island  ma3^  bo  dropped  with  certainty 
of  clearing  the  flats  off  Fighting  Island.  It  is  estimated  that  this 
range  can  be  established  for  not  exeeding  $5,500,  and  the  Board  recom- 
mends that  an  appropriation  of  this  amount  be  made  therefor. 
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is  to  be  completed  early  in  tbe  spring  of  1894.  This  channel  will  be 
300  feet  wide  with  a  depth  of  21  feet,  thus  aftording  the  most  direct 
route  into  Lake  Superior,  and  a  route  which  will  be  used  by  most 
of  the  vessels  navigating  these  waters.  There  is  a  good  18-foot  chan- 
nel to  the  westward  of  the  shoal  now  marked  by  the  red  can  buoy 
known  as  the  Waiska  Bay  buoy  and  a  bhick  spar  buoy,  but  with  the 
completion  of  the  21-foot  channel,  which  is  already  lighted  by  tlie 
upper  range  lights,  the  necessity  for  additional  lights  in  that  locality, 
or  for  any  change  in  the  present  lights,  is  avoided. 

It  is  therefore  recommended  that  the  $5,000  appropriated  by  the  act 
approved  August  5, 1892,  for  moving  the  St.  Marys  Kiver  Upi)er  Range 
lights  be  made  available  for  completing  the  structures  at  Seul  Choix 
Pointe.  light  station,  Michigan. 

1211.  Point  Iroquois^  Lake  Superior j  Michigan. — A  circular  iron  »oil 
house  was  built. 

121J2.  Whitefish  Point,  Lake  Michigan^  Michigan. — The  characteristic 
of  this  light  was  changed  on  June  16, 1893,  from  a  fixed  white  light 
to  a  fixed  white  light  varied  by  a  red  flash  every  twenty  seconds.  A 
circular  iron  oil  house  was  built. 

— .  Grand  MaraiSj  Harbor  of  RefugCy  Lake  Superior^  Michigan, — ^The 
establishment  of  a  light  and  bell  here,  at  a  cost  not  to  exceed  $15,000, 
was  authorized  by  the  act  approved  Febniary  15, 1893,  but  no  appro- 
priation therefor  has  yet  been  made.  The  Board  recommends  that  the 
amount  named  be  appropriated. 

1213.  Big  Sahle^  Lake  Superior^  Michigan. — ^The  establishment  of  a 
steam  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was  authorized  by 
the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.  The  Board  recommends  that  the  amount  named  be 
appropriated. 

— .  Big  Bay  Pointy  between  Oranite  and  Huron  Islands^  Michigan.^^ 
Tlie  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  to 
exceed  $25,000  was  authorized  by  the  act  approved  February  15,  1893, 
but  no  appropriation  therefor  has  yet  been  made.  The  Board  recom- 
mends that  the  amount  named  be  appropriated. 

— .  Mendota,  Bete  Orise  Bay^  entrance  to  Lac  la  Belle^  Lake  Superior ^ 
Michigan. — The  establishment  of  a  light  here,  at  a  cost  not  to  exceed 
$7,500,  was  authorized  by  the  act  approved  February  15, 1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1232.  Eagle  Harbor^  Lake  Superior ^  Michigan. — ^The  establishment  of 
a  steam  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was  authorized 
by  the  act  approved  February  16, 1893,  but  no  apppropriation  therefor 
has  yet  been  made.  The  Board  recommends  that  the  amount  named 
be  appropriated. 

1235.  Eagle  River,  Lake  Superior,  Michigan. — ^The  moving  of  this 
light  to  Sand  Hills,  at  a  cost  not  to  exceed  $20,000,  was  authorized  by 
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the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.  The  Board  recommends  that  the  amount  named  be 
appropriated. 

1237,  Portage  Lake  Ship  Canal  Pierhead,  Lake  Stiperior,  Michigan, — 
The  establishment  of  a  steam  fog  signal  here,  at  a  cost  not  to  exceed 
$5,500,  was  authorized  by  the  act  approved  February  15, 1893,  but  no 
approi^riatiou  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  namexl  be  appropriated. 

— .  Fourteen-Mile  Point,  Lake  Superior,  Michigan. — An  appropriation 
of  $20,000  was  made  by  Congress  March  3, 1893,  for  the  establishment 
of  this  light  and  fog  signal.  Preliminary  plans,  together  with  a  general 
deacrix)tion  of  the  station  and  detailed  estimate  of  cost,  were  prepared, 
and  a  site  was  adopted  after  a  careful  examination  of  the  vicinity. 
Measures  were  taken  to  obtain  title  to  the  land.  Preliminary  work  at 
the  station  may  be  commenced  during  this  working  season^  and  the 
structures  begun  early  next  spring. 

— .  Chequamegon  Light  and  Fog  Signal,  Lake  Superior,  Wisconsin, — The 
removing  and  rebuilding  of  the  main  light  and  the  establishment  of  a 
harbor  light  and  bell,  at  a  cost  not  to  exceed  $10,000,  were  authorized 
by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor 
has  yet  been  made.  The  Board  recommends  that  the  amount  named* 
be  appropriated. 

— .  Bayfield,  Lake  Superior,  Wisconsin, — The  establishment  of  a 
light  here,  at  a  cost  not  to  exceed  $5,000,  was  authorized  by  the  act 
approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.  The  Board  recommends  that  the  amount  named  be  appro- 
priated. 

1345,  Devils  Island,  Apostle  G^roup,  Lake  Superior,  Wisconsin, — Aa 
reported  to  the  Board  under  date  of  June  5,  1892,  this  island  waa 
appraised  in  the  sum  of  $1,600  by  the  commission  appointed  for  that 
purpose,  and  the  necessary  proceedings  were  taken  to  have  the  find- 
ings of  the  commissioners  confirmed  and  decree  made. 

The  comi)letiiig  of  the  light-station  here,  at  a  cost  not  to  exceed 
$22,000,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

1247.  Superior  Pierhead,  Lake  Superior,  Wiscotisin. — The  beacon  was 
moved  from  the  Minnesota  to  the  Wisconsin  side  of  the  entrance  to 
Superior  Bay.  An  elevated  walk  was  built  on  the  pier  to  give  access  to 
the  beacon  in  stormy  weather.  Plans,  specifications,  and  estimate  of 
cost  for  the  transfer  of  the  keeper's  dwelling  were  prepared.  A  first- 
class  fog  signal  is  needed  to  guide  the  mariner  to  the  entrance  of  this  har- 
bor in  thick  or  foggy  weather  when  the  light  can  not  be  seen  at  night 
nor  the  structures  of  the  station  by  day.  It  is  estimated  that  this  fog 
signal  can  be  established  for  not  exceeding  $5,500,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefor. 
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— .  Superior  Bay  Lights^  Wweo/wiw,— Au  appropriation  of  81,200, 
was  made  by  the  act  approved  August  5,  1892,  for  establisbiug  post 
]igbt«  fipom  Superior  Bay  entrance  to  Conners  Point.  The  lights, 
twenty  in  number,  were  put  in  ()i>eration  on  June  15  and  16,  1H93. 

125^.  Grand  MaraiSj  Lake  Superior^  Minnesota. — A  keeper's  dwelling 
is  needed  at  this  station,  but  there  is  no  land  here  belonging  to  the 
Government  on  which  to  build.  There  is  an  unexpended  balance  in 
the  Treasury  of  $8,409.17  remaining  of  the  appropriation  made  by 
act  of  March  3,  1885,  ^'for  completing  the  construction  of  a  light  house 
at  Grand  Marais,  Minn.,''  but  the  rulings  of  the  accounting  officers  of 
the  Treasury  Department  are  such  that  this  can  not  be  used  for  the 
purchase  of  a  site  and  erection  of  a  keeper's  dwelling.  The  land  can 
be  purchased  and  a  suitable  dwelling  erected  at  an  estimated  cost  not 
to  exceed  $8,400,  and  it  is  recommended  that  Congressional  authority 
be  obtained  for  using  the  balance  of  the  above  appropriation  for  this 
purpose. 

— .  Hat  or  Pats  Point,  near  Grand  Portage^  Lalce  Superior^  Min- 
nesota.— The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not 
to  exceed  $15,000,  was  authorized  by  the  act  approved  February  15, 
1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
recommends  that  the  amount  named  be  appropriated. 

REPAIRS. 


Bexmirs,  more  or  less  extensive, 
follow ing-named  stations: 

1113.  Belle  Isle,  Mich. 

1114,  1115.  WiudmiU  '  Point     Range, 

Mich. 
1116.  WindmiU  Point,  Mioh. 
1153-1136.  St.  Clair  River  Lights,  Mich. 
1137.  Fort'Gratiot,  Mich. 
1139.  Sand    Beach,    E.    outran ce,  N. 

(main)  light,  Mich. 

1143.  Pointe  anx  BarqncB,  Mich. 

1144.  Port  Austin  Reef,  Mich. 

1147.  Chatity  Island,  Mich. 

1148.  Tawas,  Mich. 

1150.  Sturgeon  Point,  Mich. 

1151.  Alpena,  Mioh. 

1152.  Thunder  Bay  Island,  3[i(^h. 
1153, 1154.  Preaqne  Isle  Harbor  Range, 

Mich. 

1155.  Presqne  Isle,  Mich. 

1156.  Spectacle  Reel,  Mich. 

1157.  Detour,  Mich. 

1160.  Cheboygan  Crib,  Mich. 
1205.  St.  MarysFalls  Canal,  north  pier, 
Mich. 


were  made  dnrin^  the  year  at  the 

1211.  Point  Iroquois,  Mich. 

1212.  Whitofifth  Point,  Mich. 

1213.  Bi^'  Sable,  Mii-.h. 
1215.  Grand  Ishind  Harbor,  Mich. 

1218.  Mnrquette,  Mich. 

1219.  Marquette  Breakwater,  Mich. 

1220.  Granite  Island,  Mich. 

1221.  Huron  Island,  Mioh. 

1222.  Stannard  Rock,  Mich. 

1223.  Sand  Point,  Mich. 
1227.  Manitou,  Mich. 

1231.  Copper  Harbor  Range,  rear,  Mich. 

1232.  Eagle  Harbor,  Mich. 
1239.  Ontonagon,  Mich. 

1241.  Outer  Island,  Wis. 

1242.  Michigan  Island,  Wis. 

1243.  La  Pointe,  Wis. 

1244.  Raspberry  Island,  Wis. 
1246.  Sand  Island,  Wis. 
1249.  Dnluth  Range,  front,  Minn. 
1251.  Two  Harbors,  Minn. 
1253.  Isle  Royale,  Mich. 

I  1254.  Passage  Island,  Mich. 
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GENERAL  PURPOSES. 

Pipe  cutting  tools  to  enable  the  keepers  to  make  repairs  when  neces- 
sary to  the  fog-signal  stations  were  delivered  by  the  tender  Marigold 
at  Fort  Gratiot,  Sand  Beach,  Port  Austin  Eeef,  Thunder  Bay  Island, 
Spectacle  Keef,  Point  Iroquois,  Marquette,  Huron  Island,  Stanuard 
Eock,  Manitou  Island,  Outer  Island,  La  Pointe,  Devils  Island,  Two 
Harbors,  and  Passage  Island  light-stations.  A  machine  for  curving 
rails  for  hand  railing  for  tower  stairs  was  purchased.  This  is  to  be 
used  in  providing  the  many  high  towers  in  the  lake  districts  with  hand 
railings. 

OIL  HOUSES. 

Pointe  aux  Barques,  Sturgeon  Point,  Point  Iroquois,  and  Whitefish 
Point  light- stations  were  provided  with  oil  houses. 

LIGHT-SHIPS. 

1118.  Orossepoint  liglit-vessel^  No.  lOy  Lake  8f.  Clair,  Michigan, — 
This  vessel  Is  in  good  order. 

— .  Lake  Huron  light-vessel,  No.  61,  at  the  foot  of  Lake  Huron,  Mich- 
igan.— By  the  sundry  civil  appropriation  act,  approved  August  5,  1892, 
it  was  provided  that — 

The  appropriation  of  $60,000  heretofore  made  in  the  act  approred  Angnst  30, 
1890,  for  establishing  a  light-station  on  or  near  Elevon-Foot  Shoal,  off  Point  Penin- 
sula, Michigan,  be  applied,  under  the  direction  of  the  Light- House  Board,  for  the 
construction  or  purchase  and  equipment  of  one  or  more  light-ships  for  service 
on  the  Great  Lakes,  and  that  said  appropriation  be  immediately  available  for  such 
ships. 

The  Board  arranged  to  build  three  light-vessels  from  this  appropria- 
tion. It  was  concluded,  after  much  consultation  and  careful  delibera- 
tion, to  establish  one  light- vessel  so  as  to  mark  the  shoal  spot  of  11 
feet  to  the  northward  and  westward  of  the  Northwest  Shoal,  at  the 
foot  of  Lake  Huron.  It  will  be  a  definite  guide  for  vessels  bound  up 
or  down  in  clearing  the  shoal  places  in  the  vicinity  by  keeping  to  the 
westward  and  close  aboard  of  the  light-ship.  Contract  was  made  for 
building  this  light- vessel  at  Toledo,  Ohio.  It  was  dated  March  29, 
1803,  and  it  required  that  the  light- vessel  be  delivered  in  four  calendar 
months  from  that  date,  which  makes  her  due  on  July  29,  1893.  She  is 
to  be  built  of  wood,  80  feet  9  inches  long,  21  feet  6  inches  beam,  and  9 
feet  5  inches  depth  of  hold,  with  a  displacement  of  about  195  tons.  She 
is  to  have  a  6-inch  steam  whistle  as  a  fog  signal,  actuated  by  a  War- 
rington water-tube  boiler  able  to  get  up  steam  sufficient  to  commence 
signaling  in  15  minutes  from  the  time  its  fire  is  lighted.  The  charac- 
teristic of  her  fog  signal  will  be  a  blast  of  two  seconds  and  a  silent 
interval  of  ten  seconds,  repeated  during  the  fog.    Her  hull  is  to  be 
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painted  straw  color  with  tbe  legend  "Lake  Huron"  in  black  letters 
from  18  to  24  inches  high  on  each  side,  and  her  number,  61,  in  black 
figures  on  her  quarter.  Her  day  mark  is  to  consist  of  black  cagewcnk 
at  each  masthead.  She  is  to  have  at  night  a  cluster  of  three  lijxl»ts 
at  the  masthead  showing  around  240  degrees  of  the  horizon.  It  is 
exi)ected  that  she  will  be  placed  on  her  station  early  in  the  autumn.* 

— .  Poe  Reef  light-vessel^  No.  6J2,  Straits  of  Mackinac^  Michigan. — 
By  the  sundry  civil  appropriation  act,  approved  August  5,  1892,  it 
was  i>rovided  that — 

The  appropriation  of  $60,000,  heretofore  made  in  the  act  approved  Au^ist  30, 181K), 
for  establishing  a  light-station  on  or  near  Eleven-Foot  Shoal,  off  Point  Peuinsiila, 
Michigan,  be  applied,  under  the  direction  of  the  Light-House  Board,  for  the  construr- 
tiou  or  purchase  and  eqniimient  of  one  or  more  light-ships  for  service  on  the  Great 
Lakes,  and  chat  said  appropriation  be  i  minted  lately  available  for  such  ships. 

The  Board  arranged  to  build  three  light-vessels  from  this  appro- 
priation. It  was  concluded,  after  much  consultation  and .  careful 
deliberation,  to  establish  one  light- vessel  so  as  to  mark  Poe  Reef.  This 
reef  is  at  the  entrance  of  the  Straits  of  Mackinac,  off  the  southeast  end 
of  Bois  Blanc  Island.  The  combined  tonnage  from  Green  Bay  and  the 
rest  of  Lake  Michigan  passes  this  reef  on  its  way  to  the  lower  lakes. 
Contract  was  made  for  building  this  light- vessel  at  Toledo,  Ohio.  It 
was  dated  March  29, 1893,  and  it  required  that  the  light- vessel  be 
dchvered  in  four  calendar  months  from  that  date,  which  makes  her 
due  on  July  29,  1893.  She  is  to  be  built  of  wood,  80  feet  9  inches  long, 
21  feet  6  inches  beam,  and  9  feet  5  inches  depth  of  hold,  and  is  to  have 
a  displacement  of  about  195  tons.  She  is  to  have  a  6-inch  steam  whistle 
as  a  fog  signal,  actuated  by  a  Warrington  water-tube  boiler  able  to  get 
up  steam  sufficieut  to  commence  signaling  in  fifteen  minutes  from  the 
time  its  fire  is  lighted.  The  characteristic  of  her  fog  signal  is  to  be  a 
blast  of  five  seconds,  followed  by  silent  intervals  often  seconds,  rei)eated 
during  the  fog.  Her  hull  is  to  be  painted  red,  with  the  legend  '*  Pok 
Rbbf"  in  white  letters  from  18  to  24  inches  high  on  each  side,  and 
her  number,  62,  is  to  be  painted  in  white  figures  on  each  quarter.  Her 
day  mark  is  to  consist  of  red  cagework  at  her  foremast  head.  She  is 
to  have  at  night  a  cluster  of  three  lights  at  the  masthead  showing 
around  240^  of  the  horizon.  It  is  expected  that  she  will  be  placed  on 
her  station  early  in  the  autumn. t 

The  establishment  of  a  light-ship  on  this  station,  at  a  cost  not  to 
exceed  $25,000,  was  authorized  by  the  act  approved  February  15, 1893, 
but  no  appropriation  therefor  has  yet  been  made.  The  Board  recom- 
mends that  the  amount  named  bo  appropriated.  And  it  will  maintain 
one  of  the  cheaply-built  light-ships  on  this  station  pending  the  appro- 


•Tliis  light- vcasftl  was  placed  on  her  statiou  on  September  25.  1893. 
tThis  light- vessel  was  placed  on  her  station  on  September  29, 1893. 
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priation  of  the  sum  authorized  for  building  a  more  permanent  and  ^nit- 
able  vessel  for  the  station. 

FOa  SIGNALS   OPERATED    BY  STEAM  OR  HOT-AIR  ENGINES. 

1137.  Fort  Oratiotj  Michigan, — This  8-inch  steam  whistle  was  in  opera- 
tion some  124  hours,  consuming  about  12^  tons  of  coal. 

1139.  Sand  Beach  (Harbor  of  Refuge),  north  main  light j  Michigan. — 
The  10-inch  steam  whistle  was  in  operation  some  157  hours,  consuming 
about  20  tons  of  coal. 

1144.  Port  Austin  Reef,  Michigan. — The  first-class  steam  siren  wa«  in 
operation  some  83  hours,  consuming  about  9  tons  of  <?oal. 

1153.  Thunder  Bay  Island,  Michigan. — This  10-inch  steam  whistle 
was  in  operation  some  180  hours,  consuming  about  15  tons  of  coal. 

1155.  Fresque  Isle,  Michigan. — This  steam  whistle  wa>s  in  operation 
some  3G0  hours,  consuming  about  27  tons  of  coal. 

115(L  Spectacle  Reef  Michigan. — This  10-inch  steam  *  whistle  was  in 
operation  some  154  hours,  consuming  about  8  tons  of  coal. 

1157.  Detour,  Michigan. — This  10-inch  steam  whistle  was  in  operation 
some  222  hours,  consuming  about  13i  tons  of  coal. 

1159.  Cheboygan,  Michigan. — This  10-inch  steam  whistle  was  in  opera- 
tion  some  196  hours,  consuming  about  18  tons  of  coal. 

1211.  Point  Iroquois,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  414  hours,  consuming  about  25J  tons  of  coal. 

1212.  Whitrjish  Point,  Michigan. — This  lO-mch  steam  whistle  was 
in  operation  seme  340  hours,  consuming  about  22  tons  of  coal. 

1218.  Marquette,  Michgan. — This  10  inch  steam  whistle  was  in  opera- 
tion some  206  hours,  consuming  about  11  tons  of  coal. 

1221.  Huron  Island,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  45  hours,  consuming  about  4  tOns  of  coal. 

1222.  Standard  Rock,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  144  hours,  consuming  about  9^  tons  of  coal. 

1227.  Manitou,  Michigan. — This  10-inch  steam  whistle  was  in  opera- 
tion some  360  hours,  consuming  about  28  tons  of  coal. 

1241.  Outer  Island,  Wisconsin. — This  10  inch  steam  whistle  was  in 
operation  some  70  hours,  consuming  about  9  tons  of  coal. 

1213.  La  Pointe,  Wisconsin. — ^This  10-inch  steam  whistle  was  in 
operation  some  240  hours,  consuming  about  19  tons  of  coal. 

1245.  Devils  Island,  Wisconsin. — This  10-inch  steam  whistle  was  in 
operation  some  259  hours,  consuming  about  13.J  tons  of  coal. 

12(9.  Duluth  (front  range),  Minnesota. — This  10-inch  steam  whistle 
was  in  operation  some  334  hours,  consuming  about  21  tons  of  coal. 

1251.  Two  Harbors,  Minnesota.— This  10-inch  steam  whistle  was  in 
operation  some  334  hours,  consuming  about  33  tons  of  coal. 

1254.  Passage  Island,  Michigan.— Thm  10-inch  steam  whistle  was  in 
operation  some  282  hours,  consuming  about  21  tons  of  coal. 
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There  are  iu  tlie  district  158  buoys  in  position,  classified  as  follows: 

Iron  ben  bnoys 2 

Iron  can  baoya — 

First-claiMj 2 

Sccond-chitiH 2 

Tbird-claaw 3 

Iron  nuu  buoys — ' 

First-class 1 

Second-class 6 

Cedar  spar  buoys — 

Second-class : 80 

JThirfl-olass 57 

Total 158 

The  buoyage  of  the  district  was  increased  by  3  spar  buoys  placed  in 
the  St.  Marys  River.  The  third-class  can,  marking  Scammons  Cove, 
Lake  Huron,  was  discontinued  on  the  opening  of  navigation,  1893. 

There  were  no  comiilaints  during  the  x)ast  year  as  to  the  buoy  service 
of  the  district.  Bafts  liave  been  giving  trouble  in  Saginaw  River, 
carrying  away  buoys  into  deei)  water,  where  they  are  lost.  Owing  to 
the  services  of  the  patrol  steamer  in  the  St.  Marys  River,  as  soon  as  a 
raft  removed  a  buoy  it  was  immediately  replaced,  causing  no  detention 
to  vessels  passing  up  or  down  the  river. 

DEPOTS. 

Detroit^  Mich. — Mount  Elliott  avenue,  a  comparatively  narrow  street, 
leads  from  Jefferson  avenue  to  the  water  front,  past  the  marine  hospital 
grounds,  and  the  grounds  of  the  light-house  depot.  For  convenience 
of  shipment  and  temporary  storage  it  is  necessary  that  materials  pur- 
chased for  liglit-liouse  constructions  be  delivered  on  the  liglit  house 
grounds,  and  from  time  to  time  considerable  delay  and  difficulty  has 
occurred  in  consequence  of  the  bad  condition  of  Mount  Elliott  avenue. 
It  is  unpaved,  while  the  hauling  to  and  fro  is  considerable,  the  vicinity 
of  the  light-house  depot  being  occupied  by  factories,  foundries,  and 
other  industrial  institutions  of  considerable  magnitude,  with  lumber 
yards  on  the  wharves. 

Inquiries  have  been  made  of  the  city  authorities  with  reference  to 
the  coat  of  having  the  street  paved  frr*m  Jefferson  avenue  to  the  limit 
of  the  light-house  holding.  Under  the  city  ordinance  the  original  pav- 
uig  of  a  street  is  at  the  cost  of  the  adjacent  property  owners,  divided 
pro  rata  according  to  the  extent  of  their  holding.  The  board  of  public 
works  has  immetliate  jurisdiction  over  these  matters,  and  has  reached 
the  preliminary  decision  that  the  street,  if  paved,  should  be  i)aved  with 
brick  or  concrete.  The  width  of  the  street  is  24  feet,  and  the  cost  of 
paving  in  front  of  the  light-house  grounds  with  this  material  would  be 
$J>60^  and  for  the  frontage  of  the  marine  hospital  grounds  552,000,  and 
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the  expense  being  divided  between  the  fronting  proprietors,  the  cost 
to  the  Light  House  Service  and  the  Marine  Hospital  Service,  respec- 
tively, would  be  one-half  of  these  amounts. 

As  in  the  opinion  of  the  Solicitor  of  the  Treasury  a  special  act  of 
Congress  authorizing  the  work  is  necessary,  it  is  recoiniuended  that  an 
appropriation  of  ?2,000  be  made,  which  is  sufticient  to  cover  tlie 
exi^ense  of  the  entire  frontage  of  both  the  light- house  and  the  marine 
hospital  grounds. 

* 

TENDERS. 

The  Marigold. — ^This  steamer  is  in  good  condition,  and  was  co1\- 
stantly  and  usefully  employed  during  the  season  of  navigation  on 
inspection  trips,  supplying  light-stations  and  delivering  the  fuel  and 
rations  allowed  to  light-keepers.  In  doing  this  work  she  traversed 
about  10,79tL  miles,  and  consumed  some  563  gross  tons  of  coal. 

The  Warrington. — ^This  steamer  was  employed  on  the  St.  Marys 
River  during  the  season  of  1892  in  locating  cribs,  locating  and  run- 
ning ranges,  transferring  workmen  and  material  from  station  to  sta- 
tion, and  assisting  in  the  measurement  of  ranges,  in  delivering  ma- 
terials to  Kound  Island,  and  attending  the  working  party  at  that 
station;  also  transferring  men  and  materials  for  the  erection  of  small 
lamp  houses  for  range  lights,  St.  Marys  River,  and  in  inspecting  the 
upper  and  lower  St.  Glair  Flats  Canal  light-stations.  She  was  docked 
and  examined  and  minor  repairs  were  made.  She  was  laid  up  for  the 
season  at  the  end  of  November,  and  all  of  th^  officers  and  crew  were 
discharged,  except  the  first  mate  and  the  engineer.  She  is  still  out  of 
commission. 

The  Lotus. — This  steam  launch  was  used  in  building  Round  Island 
light-station,  on  St.  Marys  River,  and  again  on  work  connected  with 
lantern  houses  at  St.  Clair  River  range  lights.  Her  boiler  is  old,  and 
she  should  be  provided  with  a  new  one  in  preference  to  making  repairs 
to  the  old  boiler;  the  engine  is  very  small  and  nearly  worn  out.  The 
launch  is  well  worth  fitting  with  both  a  new  boiler  and  a  new  engine, 
as  her  services  are  invaluable  in  connection  with  the  river  work. 

The  Amaranth. — This  steamer  was  employed  during  the  season  of 
1892  in  delivering  oil  houses  and  the  material  for  their  erection  at 
Sturgeon  Point,  Pointe  aux  Barques,  Point  Iroquois,  and  Whitefish 
Point,  and  material  for  repairs  at  Presque  Isle  Harbor  ranges, 
Presque  Isle  and  Detour  light-stations,  and  material  for  Round 
Island  and  Sweets  Point,  St.  Marys  River,  establishing  Harwood 
Point  ranges,  and  in  attending  a  working  party  at  Grossepoint 
beacon,  the  crew  of  the  tender  assisting  in  the  work.  She  was  placed 
in  winter  quarters  at  the  Detroit  light- house  depot  wharf  in  Decem- 
ber.   During  the  month  a  carpenter  was  employed  making  repairs  on 
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the  tender.    During  March  certain  other  repairs  and  alterations  were 
made. 

Daring  the  year  a  nev  set  of  grate  bars  was  provided  for  thi*  boilers, 
the  bridge  wall  was  rebuilt,  an<l  the  lining  of  lire  brick  renewed  back 
and  front.  The  machinery  was  overhauled,  the  piston  rings  of  the 
engine  were  refitted,  and  a  worn  out  injector  was  replaced  m  ith  a  new 
one.  The  signal  lights  on  the  tender  were  fitted  and  wired  for  electric 
lighting. 

She  was  put  in  commission  in  May,  1893,  and  was  employed  in 
delivering  material  for  repairs  at  St.  Glair  Flats  Range,  Spectacle 
Keef,  Detour^  Whitefish  Point,  Oraud  Island  Harbor,  Granite 
Island,  Huron  Island,  Ontonagon,  Michigan  Island,  Outer  Island, 
La  Pointe  and  Kaspberry  Island,  and  in  landing  material  for  repairs 
and  improvements  at  Two  Harbors,  Eagle- Harbor,  Grand  Marais,  Isle 
Boyale,  Passage  Island,  Huron  Island,  Sand  4\>int  and  Port  Siinilac, 
and  brought  surplus  material  from  Two  Harbors,  Devils  Island,  and 
Eort  Oratiot  light-stations  to  Detroit.  ])uriiig  her  first  trip  to  Lake 
Superior  the  steamer  broke  her  propeller  wheel.  She  was  docked  on 
the  15th,  and  the  broken  wheel  replaced  with  a  new  one.  She  steamed 
in  the  Eleventh  Light-House  District  about  6,233  miles,  and  consumed 
some  511  tons  of  i^oal,  Which,  together  with  her  work  in  the  ninth 
district,  makes  a  total  mileage  of  8^336,  and  coal  consumption  of  692 
tons,  while  in  actual  service,  during  season  of  navigation.  Some  125 
additional  tons  of  coal  were  consumed  while. in  winter  quarters,  keep- 
ing steam  for  protection  of  the  property  at  the  light-house  depot, 
Detroit,  Mich. 

10064 ^11 
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TWELFTH  DISTRICT. 

This  district  extends  from  the  boundary  line  between  California  and 
Mexico  to  the  boundary  betweeit-California  and  Oregon,  a  distance  of 
about  800  miles  of  coast  line,  and  embraces  all  the  aids  to  navigation 
on  the  seacoast,  bays,  and  navigable  rivers  of  California. 

Inspector. — Commander  Thomas  Perry,  TJ.  S.  N^avy,  to  December  31 , 
1892;  from  that  time,  Commander  Henry  E.  Nichols,  F.  S.  Navy. 

Engineer, — ^Maj.  William  H.  Heuer,  Corps  of  Engineers,  TJ.  S.  Army. 
There  are  in  this  district: 

Light-houses  and  lighted  beacons,  including  3  post  lights Ht) 

Day  or  unlighted  beacons 5o 

Fog  signals  operated  by  steam 15 

Fog  signals  operated  by  clockwork 8 

Fog  signal  operated  by  hand 1 

Whistling^buoys  in  position 12 

Boll  buoys  in  position ^ 5 

Other  buoys  in  position ; 78 

Steamer  Madrono j  buoy  tender,  and  for  supply  and  inspection 1 

Steam  launch  of  Madrono 1 

Steam  launch  Sazel I 

The  aids  to  navigation  in  the  Twelfth  Light- House  District  on  July  1, 
1893,  are  classified  as  follows: 

First-order  lights 9 

Second-order  light 1 

Third-order  lights 3 

Fourth-order  lights lo 

Fifth-order  lights 5 

Lens  lanterns 4 

Tubular  lanterns 7 

Total 39 

LiaHT-HOUSES. 

847.  Point  Loma,  entrance  to  San  Diego  Bay^  California. — Fences 
were  built  and  minor  repairs  were  made. 

818.  Ballast  Pointy  San  Diego  Bay,  California. — A  new  wharf  was 
built  out  to  water  10  feet  deep.    The  fog-bell  apparatus  was  repaired. 

854.  Point  HuenemCy  entrance  to  Santa  Barbara  Channel,  California. — 
The  efforts  made  last  year  to  secure  the  right  of  way  to  and  from  this 
station  being  unsuccessful  on  account  of  the  exorbitant  price  asked 
for  the  laud  by  the  owners,  it  was  decided  to  obtain  title  by  condem- 
nation.   The  principal  item  of  expense  appears  to  be  the  excessive  cost 
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of  an  abstract  of  title,  for  which  $2,750  is  chcirged.  As  the  hiiicl  itself, 
al)out  2  acres,  is  not  worth  over  iJ125  per  acre,  or  $250  in  all,  it  seems 
excessive  to  pay  the  above-named  price  for  an  abstract  of  title.  It  is 
recommended,  however,  iu  view  of  the  great  need  for  the  road,  that  an 
appropriation  of  $3,000  be  made  to  obtain  the  abstract  of  title  and  to 
carrv  on  the  condemnation  suit. 

'  ^55,  Sant'tt  Barbara^  on  the  point  ^  milcn  Houtheast  of  Santa  Barbara 
lAindingy  California. — ^The  water  supply  wtvs  found  to  be  insuflfici<Mit, 
and  to  remedy  this  a  well,  about  50  feet  deep,  was  dug,  reaching  an 
ample  supply.    This  well  was  walled  with  brick. 

— .  Point  ArguelhOy  about  12  mikn  northwest  ofPoint  Conception^  urn- 
coast  of  California. — The  following  recommendation,  which  aj)[>eared 
in  the  Board's  annual  report  for  the  last  four  years,  is  renewed: 

This  point  i»  about  12iuiiitical  miles  to  the  noithward  aiul  wtvstwanl  of  Point  Con- 
ception. It  is  reported  to  be  one  of  the  frtggiest  phicesoa  tho  l*a<'ilic  coast.  In  con- 
riequence  of  the  sharp  bcml  in  the  coast,  tlie  outlying  rockH,  and  the  almoht  constant 
fog  that  prevails,  Point  Arguello  is  one  of  the  most  iui]>ortant  points  on  the  coast  at 
which  a  light  and  fog-signal  station  should  be  established.  The  United  iStates 
already  owns  the  site  which  is  deemed  most  suitable  for  the  build in>rs.  It  is  there- 
fore esstimuted  that  tho  work  can  be  done  at  a  cost  not  to  exceed  if^lij^OOO,  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

ii57.  San  IaUh  Obispo^  near  Port  Harford,  seaeoast  of  California. — A 
plank  walk  was  laid  from  the  landing  to  the  station,  and  various 
minor  repairs  were  made. 

— ,  Paint  Buchonj  about  8  miles  nhrthwent  from  Point  San  Luis  Obispo, 
California. — The  following  recommendation,  which  was  made  in  the 
Board's  last  four  annual  reports,  is  renewed : 

This  point  is  iu  San  Luis  Obispo  County  and  is  17  miles  distant  from  the  town  of 
San  Lnis  Obisjio  by  wagon  road  and  trail.  The  nearest  light-house  is  Piedras  Hlancas, 
•about  30  nautical  miles  to  the  northward  and  westward.  The  point  is  prominent, 
and  with  its  outlying  rocks  is  very  dangerous  to  navigators  clos**  inshore  during  u 
fug,  especially  as  vessels  going  to  and  from  Pint  Harford  make  a  sharp  turn  just  off 
this  point.  It  is  estimated  that  a  light-house  and  fog  signal  can  be  erected  at  this 
lioint  for  ^,000. 

860.  Point  Pinos,  entrance  to  Monterey  Bay,  California. — The  fol- 
lowing recommendation,  which  was  made  in  the  Uoanrs  annual  report 
for  the  last  four  years,  is  renewed : 

The  plot  of  land  owned  by  the  Grovernmeut  at  this  station  does  not  touch  the  sea 
at  any  point  on  its  boundary  line.  For  conveuienc-e  in  landing  stores  and  supplies 
it  is  essential  that  the  United  States  should  own  the  strip  of  land  between  tho  light- 
house lot  and  the  seacoast.  The  owners  have  oiVered  te  sell  the  land  desired  for 
^,000,  and  the  Board  recommends  that  an  appropriation  be  made  for  its  purchase. 

865.  Farallon,  on  southeast  Farallon  Islet,  Paefic  Ocean,  off  the  en- 
trance to  San  Francisco  Bay,  California. — The  derrick  was  replaced. 
Tlieold  landing  wharf  was  torn  down  and  a  new  one  was  built.  A 
hoisting  engine  and  boiler  were  erected  ou  a  brick  foundation.    A  sub- 
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stantial  house  was  built  over  them.  The  oil  house  and  the  engine  house 
are  connected  with  an  iron  tank  for  the  storage  of  water  for  the  hoist- 
ing boiler.    Various  repairs  were  made. 

866.  Bonita  Pointy  entrance  to  San  Francisco  Bay,  California. — The 
bridges  over  the  gulches,  along  the  line  of  the  trail  from  the  light-house 
and  signal  to  the  dwellings,  were  rebuilt.    Various  repairs  were  made. 

867.  Lime  Point,  San  Francisco  Bay,  California. — The  trail  along  the 
hillside  leading  from  the  station  to  the  nearest  town,  Sausalito,  was 
carried  away  by  a  heavy  storm  aud  landslides.  It  was  rebuilt  on  a  new 
location  for  three-fourths  of  a  mile.  Two  truss  bridges  spanning  gulches 
50  and  54  feet  wide  aud  a  trestle  120  feet  long  by  22  feet  in  height  were 
built. 

— .  Quarry  Point,  Angel  Island,  San  Francisco  Bay,  California. — The 
following  recommendation,  made  in  the  Board's  last  annual  report,  is 
renewed : 

Various  petitions  were  received  from  those  representing  marine  interests  asking 
thiit  a  fog  signal  1)e  established  at  this  point.  The  passage  between  the  eastern  side 
of  Angel  Ishxnd  and  Southampton  Shoal  is  quite  narrow.  The  strong 'tides  setting 
in  and  out  through  the  Golden  Gate  have  full  force  on  a  vessel  bound  op  or  down 
the  bay,  and  in  the  case  of  sliips  being  towed,  as  so  many  are  past  this  point,  the 
set  of  the  current  is  enough  to  make  it  hazardous,  there  being  danger  either  of  rnn- 
ning  aground  on  Southampton  Shoal  or  Angel  Island.  An  enormous  quantity  of 
sliipping  annually  xiasses  this  point,  b(nind  to  and  from  the  great  grain  wharves  at 
Port  Costa,  the  Sacramento  and  San  Joaquin  rivers,  and  Mare  Island  Strait.  Hun- 
dreds of  the  largest  sailing  ships  are  towed^rom  San  Francisco  to  Port  Costa,  where 
they  load  with  grain  and  are  then  towed  down  and  out  to  sea.  In  this  way  there 
is  more  shipping  psvssing  through  these  waters  than  anywhere,  else  in  the  district 
except  through  the  Golden  Gate.  There  have  been  a  number  of  casualties  in  the 
vicinity  of  thi^point.     Among  many  were  the  following: 

The  ferry  steamer  Contra  Conta^  plyi^K  between  San  Francisco  and  San  Quentln 
with  passengers,  ran  ashore  near  California  City. 

The  ship  E.  B.  Sutton,  while  being  towed  down  from  Port  Costa,  ran  ashore  noiir* 
Quarry  Point,  Angel  Island.   . 

The  ship  Eleanor  Margaret,  bound  to  Port  Costa,  ran  ashore  on  Bluff  Point,  Kac- 
coon  Straits. 

The  ship  Maulsden,  while  being  towed  to  Port  Costa,  ran  ashore  on  Southampton 
Shoal. 

Mariners  liave  asked  that  Quarry  Point  be  selected  for  the  fog-signal  station,  bo- 
cause,  to  make  a  start  up  river  in  a  fog,  it  is  necessary  to  make  Angel  Island  to  get 
a  departure.  Aflor  careful  examination  the  Hoard  reached  the  conclusion  that  a  to*; 
signal  at  this  locality  would  be  a  decided  aid  to  mariners.  In  view  of  the  great 
economy  of  establishing  ami  maintaining  a  large  fog  bell  here  instead  of  a  steam  fo«: 
8ign.ll,  it  decided  in  favor  of  the  former.  It  is  estimated  that  it  will  cost  $6,000  lo 
establish  this  fog  bell,  audit  is  recommended  that  an  appropriation  of  this  amount 
be  made  therefor. 

872,  873.  Oakland  Harbor,  entrance  to  Oakland  Harbor^  California. — 
The  Board  decided  to  dispense  with  the  inner  red  light,  situated  just 
outside  tlie  north  traiuiiij»"  wall,  about  three  fourths  of  a  mile  to  tlie 
eastward  of  the  outer   white  light,  and  to  establish  iustead  a  red 


1«93.  IlEPOUT   OF   THE    LiaHT-IlorSK    HOAUI).  1 G5 

T  well'lh  District. 

lighten  the  southern  side  of  the  entrance,  in  tlie  i>rolonffation  of  the 
south  jetty,  about  240  feet  outside  its  outer  end.  Tlie  beacon  consists 
of  4  piles  standin*?  in  13  feet  of  water  at  low  tide,  surmounted  by  a 
square  structure  about  7  feet  wi<le  by  7  feet  ]ii'»h.  This  is  covered 
vith  gjdvanizcd  iron  and  is  ])ainti*d  red.  From  tlie  top  of  tlie  beacon 
a  red  light  will  be  shown  from  an  S-day  lens  lantern.  The  b4*acon 
will  be  ready  fop  lighting  at  any  time  after  the  lantern  is  received. 

874,  S75.  Han  Bruno  Channel  Beacon  Light h^  San  Fraucinvo  lUuj^  Call- 
fornia. — ^Two  beacons  lighted  with  lens  lantern,  white  lights,  were 
established  to  mark  this  channel.  The  work  was  done  under  the  siii)er- 
vision  of  the  light-house  ins])ector,  at  the  expense  of  jiarties  inter» 
esUni  in  improvements  in  this  vicinity.  The  lights  are  maintained  by 
the  United  States.  These  beacons  are  a  great  convenience  to  the  huge 
commerce  using  this  channel  in  passing  to  and  fro  between  San  Fran- 
cisco and  South  Siin  Francisco. 

877.  Mare  Island,  entrance  to  Karqninez  Sfraitn,  California. — During 
tbehigh  tides  of  this  spring,  the  waves,  driven  by  a  high  wind,  snr- 
raounted  and  cut  in  behind  the  wall  at  the  shore  end  of  the  wharf,  cnt- 
tiug  out  the  wall  for  a  long  distance  and  undermining  the  fog  bell 
house,  which  stood  just  inside  the  wall.  The  damage  was  rejiaired  by 
building  a  new  wall  containing  70  cubic  yards  of  rul)ble  masonry  laid 
in  cement  mortar.  The  old  bell-house  was  taken  down;  the  bell  was 
removed  to  the  outer  end  of  the  whaif  where  a  house  was  built  to 
cover  it.  A  tramway  about  200  feet  long  was  built  from  the  wharf  up 
the  hill  to  the  dwelling.  A  new  floor  was  laid  in  the  kitchen  and 
repairs  were  made  to  the  front  porch^ 

— .  Neiv  York  Slough,  entrance  to  San  Joaquin  River,  California, — The 
establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  exceeding 
110,000,  was  aiithorized  by  the  act  approved  February  lo,  1893,  but  no 
appropriation  therefor  ha^s  yet  been  made.  The  Board  recommends 
that  the  amount  named  be  appropriated. 

— .  Bodega  Head,  between  Point  Arena  and  Point  Rei/es  light-stations, 
imcoast  of  California. — The  following  recommendation,  made  in  the 
Board's  last  four  annual  reports,  is  renewed: 

It  is  recom mended  that  a  fog-signal  station  be  cHtabliMlied  at  Hodep^a  Head,  coast 
of  California,  a  point  18^  niilea  to  the  nortlnvard  of  Point  Ueyo3  and  49  niil(;s  to  the 
sonthwjird  of  Point  Arena.  The  stretoli  of  coast  liotwoiin  Point  Reyes  and  nod<'i^a 
Head  is 'the  scene  of  many  wrecks,  duo  to  fo^gy  Aveatlior  and  uncertain  t-urrents. 
Vessels  conring  down  from  the  north,  hound  to  San  FranoiscM),  jiass  ch).se  enough  to 
Poiut  Arena  to  either  see  the  liglit  or  to  hear  the  fo«r  signal  tliere  and  take  a  new 
departure  for  Point  Keyes.  The  coast  line  is  generally  straiglit  as  far  down  as  Hodega 
Head;  a  fog-signal  station  at  tliis  ])oint  would  give  sriflicieut  warning  to  vessels 
which  have  unconsciously  got  in  there  to  eiiahle  them  to  Iniul  out  in  time  to  weather 
Point  Reyes.  It  would  be  a  great  aid  U)  vessels  going  into  Hodega  and  Toniales 
bays,  as  well  as  to  those  going  into  the  landings  and  lumber  chutes  immediately 
above  Bodega.     Owing  to  the  couiiguratiou  of  the  land  and  other  causes,    it   is 
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extremely  difficult  to  liear  the  Point  Keyes  si^al  anywhere  to  the  northward  of  the 
point.  Fog,  accompanied  by  northwest  winds,  varying  from  fresh  to  strong  in  force, 
prevails  above  Point  Reyes  during  about  nine  months  of  the  Vear.  Tlie  currents  are 
uncertain  in  direction  either  up  or  down  the  coast,  and  seem  to  be  due  to  causes 
which  exist  far  to  the  north.  It  has  been  noticed  that  indrafts  prevail  off  the  inden- 
tations in  the  coast,  and  the  current  rlose  inshore  runs  in  an  opp<»8ite  direction  to 
what  it  does  outside  the  headlands.  The  water  is  usually  so  deep  in  the  regular 
routes  up  and  down  the  coast  that  little,  if  any,  use  is  made  of  the  hand  lead.  A  fog 
signal  at  tliis  locality  would  therefore  be  of  great  benefit  to  mariners,  and  a  small 
light  would  also  be  of  much  service,  at  little  additional  expense,  as  there  is  a  streti-li 
of  unlighted  territory  about  68  miles  in  length  between  Point  Reyes  and  Point  Arena. 
The  Government  owns  no  land  at  Bodega;  but  2  or  3  acres  would  be  sufficient  /or 
the  station,  and  could  probably  be  bought  for  $1,000.  An  engine  house,  such 
as  is  being  constructed  at  San  Luis  Obispo,  with  duplicate  steam  fog-signal  whistles, 
and  two  single  dwellings  for  the  keepers,  one  to  have  a  tower  for  the  light,  as  at 
8aii  Luis  Obispo,  the  other  for  the  assistant  keeper,  similar  to  the  new  one  designed 
for  Point  Loma  light-station,  with  coal  shed,  oil  house,  outhouses,  etc.,  will  proba- 
bly suffice  to  establish  the  station.  These,  it  is  estimated,  will  cost  $30,000,  and  it 
is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

883.  Point  Arena^  near  northicefti  extremity  of  Point  Arena^  Califor- 
nia.— ^The  windmill  pump,  supplying  the  station  with  water,  entirely 
gave  out.    A  new  one  waft  purchased  and  erected  in  its  place. 

884.  Cape  Mendocino,  on  the  western  extremity  of  Cape  Afehdooinoj 
California. — The  chimneys  on  the  south  side  were  torn  <lown  to  ;^ 
feet  below  the  roof  and  rebuilt  to  the  proper  height.  An  appropria- 
tion of  $5(K)  was  made,  in  the  sundry^  civil  appropriation  act,  approved 
August  5,  1892,  for  the  purchase  of  the  right  of  way  for  a  road  to  this 
station,  but  it  is  inauflBcient  for  the  purpose,  as  the  cost  of  establish- 
ing the  road  is  estimated  to  be  $1^000.  It  is,  therefore,  recommendetl 
that  a  further  appropriation  of  $500  be  made. 

— .  Punta  Gorda,  between  /Shelter  Cove  and  Cape  Me^idocino^  seacoast 
of  California. — The  following  recommendation,  which  wap  made  in  the 
Board's  last  four  annual  reports,  is  renewed: 

Between  Shelter  Cove  and  Punta  Gorda  there  are  several  dangerous  sunken  jrocks 
oft*  tlie  shore  that  add  to  the  hazards  of  navigation.  In  ordinary  dark  nights  the 
ovf'rhanging  nionntains  keep  the  shore  line  in  dark  shadow  and  confuse  the  best 
navigator  as  to  his  dlHtanre  from  shore,  so  that  it  is  impossible  to  make  out  this  high 
rounding  point,  either  from  the  south  or  from  the  north.  Moreover,  from  reports 
nuule  to  the  Coast  and  Geodetic  Survey,  it  appears  that  littlo  is  known  as  to  the  cur- 
rents of  this  i)art  of  the  coast.  The  conclusion  is  reached,  therefore,  that  the  inter- 
ests of  commerce  and  navigation  require  that  alight  and  fog  signal  be  established 
at  or  near  Punta  Gorda,  Cal.     It  is  estimated  that  the  work  will  cost  $40,000/ 

The  British  steamer  Bawnmore  stnick  on  a  rock  at  Punta  Gt>rda 
during  a  fog  and  sunk.  She  is  now  being  pumped  out  and  will  be 
saved.  Tiiis  could  not  have  happened  had  there  been  a  fog  signal  at 
this  point. 

885.  Humholdt^  near  the  western  edye  of  Table  Bluff,  entrance  to  Hum- 
boldt Bay,  California. — The  reestablishment  of  this  station  on  the  new 
site  at  Table  Bluff,  commenced  last  year,  was  continued  until  October 
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5, 1892,  when  it  was  satisfactorily  comi)leted.  The  lens  and  one  fog- 
signal  boiler  were  kept  at  the  old  station  until  (i^ctober  31,  the 
date  set  for  stiirting  the  new  station.  On  October  31,  the  light 
was  exhibited  from  the  new  station  and  the  old  station  was  abandoned. 
The  new  station  on  Table  Bluff  consists  of  a  keeper's  dwelling  and 
tower  combined,  a  double  dwelling  for  the  assistant  keepers,  a  fog-sig- 
nal bailding  containing  two  boilers  and  engines  and  a  coal  shed.  The 
water  supply  is  taken'from  a  spring  near  the  station  and  is  forced  into 
tiie  tanks  by  a  windmill  and  pump,  which  are  supplemented  in  times 
of  calm  by  a  hydraulic  ram.  The  reservation  of  about  10  acres  was 
inclosed  by  a  fence* 

888.  8t.  Oeorge  Re^f,  Pacific  Ocean,  on  Northwest  Seal  Rocky  St.  Qeovge 
Reefy  California. — This  station  was  completed  last  year,  except  the  lens, 
which  ha<l  not  then  been  received.  During  July  the  lens  reached  San 
Francisco,  and  in  August  it  was  taken  by  the  light-house  tender  to  the 
station,  where  it  was  erected.  The  light  is  of  the  first  order,  flashing 
alternately  red  and  white,  with  fifteen  seconds  inU^rval  between  fiaslies, 
illaminating  the  entire  horizon.  It  was  exhibited  for  the  first  time  on 
October  20,  1892.  The  hoisting  engine,  left  on  the  rock  for  use  in  land- 
ing supplies,  proved  inadequate  to  the  work  and  finally  broke  down. 

As  it  was  used  during  the  period  of  construction,  its  condition  ami 
age  did  not  Avarrant  repairs.  It  was  replaced  with  a  new  double  drum 
hoisting  engine  and  boiler,  which  were  erected  on  the  top  of  the  pier, 
and  a  small  house  was  built  over  them  for  protection  from  the  weather. 
In  September  the  signal  was  temporarily  discontinued  on  a<;count  of 
lack  of  water,  but  by  the  end  of  the  month  a  fall  of  rain  gave  an  ample 
Hopply  and  the  signal  was  again  put  in  operation.  * 

REPAIRS.  ^ 

Daring  the  fiscal  year,  repairs  and  renovations,  more  or  less  exten- 
sive, were  made  at  the  following-named  stations: 


858.  Piedraa  Blancas,  Cal. 

859.  Point  Sur,  Cal. 

860.  Point  Pinos,  Cal. 
^1.  Santa  Cruz,  Cal. 

862.  Afio  Nuevo  Island,  Cal. 

863.  Pigeon  Point,  Cal. 

864.  Point  Montara,  Cal. 


870.  Alcatruz  Island,  Cal. 

871.  Yerba  Bin'na  Island,  Cal. 
878.  Ro6  Island,  Cal. 

882.  Point  Reyos,  Cal. 

886.  Trindad  Head,  Cal. 

887.  Crescpnt  City,  Cal. 


DAY  OE  UNLianTED  BEACONS. 

The  day  beacons  of  this  district  were  ciued  for  during  tlio  year. 
Two  of  the  three  piles  of  Berkeley  beacon  having  been  carried  away 
by  the  winter  gales,  it  was  rebuilt  as  a  single  pile  beacon. 

*  On  July  22, 1893,  an  easy  landing  was  made  on  the  rock.    The  entire  station  was 
foand  to  be  in  excellent  condition.    It  is  now  aini)ly  proWded  with  coal  and  supplies. 
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FOG  SIGNALS  OPERATED  BY  STEAM   OE   HOT-AIR  ENGINES. 

8rj6,  Point  Conception^  California. — The  12-ineli  Rteam  whistles,  in 
duplicate,  were  in  operation  some  244  hours  and  consumed  about  26 
tons  of  coal. 

857.  San  Luis  Obispo^Galifornia, — The  10-inch  steam  whistles,  in  dupli- 
cate, wei'e  in  operation  some  1,166  hours  and  consumed  about  69  tons  of 
coal.  , 

859.  Point  Sur,  California. — ^The  12-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  855  hours  and  consumed  about  89  cords 
of  wood. 

862.  Ano  Nuevo  Island,  California. — ^The  12-inch  steam  whistles,  in 
duplic^ate,  were  in  operation  some  602  hours  and  consumed  about  38 
tons  of  coal. 

863.  Pigeon  Point,  California. — This  signal,  consisting  of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  operation  some  698  hours  and 
consumed  about  68  cords  of  wood. 

864.  Point  Montara,  California. — The  12-iuch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  531  hours  and  consumed  about  63  cords  of 
wood. 

865.  Farallon,  California. — ^The  first-class  steam  siren,  in  duplicate, 
was  in  operation  some  872  hoitrs  and  consumed  about  56  tons  of  coal. 

866.  Bonita  Pointy  California. — ^The  first-class  steam  siren,  in  dupli- 
cate, was  in  operation  some  1,168  hours,  and  consumed  about  96  tons 
of  coal. 

867.  Lime  Point,  Calif  or  n  ia. — ^The  1 2.inch  steam  wlristles,  in  duplicate, 
were  in  operation  some  700  hours,  and  consumed  about  73  tons  of  coal. 

871.  Yerba  Buena  Island,  California. — The  10-inch  steam  whistles', 
in  duplicate,  were  in  operation  some  159  hours,  and  consumed  about  9 
tons  of  coal. 

876.  East  Brother  Island,  California. — The  12-inch  steam  whistle  was 
in  oi>eration  some  161  hours,  and  consumed  about  13  tons  of  coal. 

882.  Point  Reyes,  California. — The  12-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  1,382  hours,  and  consumed  about  89  tons 
of  coal. 

883.  Point  Areim,  California. — This  signal,  consisting 'of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  operation  some  1,043  hours,  and 
consumed  about  118  cords  of  wood. 

885.  Humboldt,  California. — ^This  signal,  consisting  of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  operation  until  October  31, 1892, 
at  the  old  station  on  the  north  side  of  the  entrance  to  Humboldt  Bay, 
some  348  hours,  and  consumed  about  31  cords  of  wood;  and  since  that 
date,  was  in  operation  at  the  new  station  on  Table  Blu£f  some  248 
hours,  and  consumed  about  25  cords  of  wood. 


^ 


im,  REPORT   OF   THE   UOHT-noUSK    BOARD.  1(59 

Tweirth  District. 

SiSS.  St.  George  Reef,  California. — The  12-inch  steain  whistlo,  in  dupli- 
cate, was  in  operation  some  405  hours.  an<l  consumed  about  27  tons  of 
ooal.  •  « 

BUOYAGE. 

The  buoyage  is  in  excellent  condition.  All  buoys  are  in  place  (»xooi>t 
Tongue  Shoal  buoy,  at  the  mouth  of  Bacramento  River.  Much  tiouble 
was  had  in  keeping  this  buoy  in  place.  It  will  be  recovered  and  replaced 
at  an  early  date.  Work  on  the  north  jetty  at  Humboldt  Hay  is  in 
progress.  It  is  reported  that  the  old  channel  is  beginning  to  cut  out 
a^in:  should  this  channel  cut  entirely  through  it  is  ])robabIe  that  the 
new  or  Bucksport  Channel  will  fill  up.  In  that  case  the  beacons  placed 
there  last  year  will  be  of  no  further  use,  and  a  rebuoyage  of  the  chan- 
nel will  be  necessary.  The  Board,  on  December  ^^  1892,  directed  the 
placing  of  six  beacons  to  mark  the  channel  of  Mad  liiver;  thoy  were 
placed  by  contract.  Five  fourth-class  spar  buoys,  were  jdaced  in  posi  tion 
on  September  21,  1892,  to  mark  the  entrance  to  Alviso  Channel  at  the 
head  of  San  Francisco  Bay.  The  red  and  black  horizontal  striped 
bUOjr  marking  the  outer  junction  of  the  old  and  lUicksi)ort  channels, 
Humboldt  Bay,  was  changed  to  Black  No.  3.  As  the  old  channel  had 
dosed,  the  numbers  of  the  Bucksport  channel  beacons  were  also 
changed  to  preserve  the  proper  sequence  of  iwmlx^rs  after  Buoy  ^o,  3. 
The  third-class  red  and  black  horizontal  striped  spar  buoy  at  the  junc- 
tioi^of  Suisau  and  Montezuma  creeks,  Suisun  Bay,  was  discontinued 
being  of  no  further  use  to  navigation.  The  second-class  spar  buoy 
painted  green,  marking  the  wreck  of  tlie  Autocrat,  about  200  yards  to 
the  westward  of  Alcatraz  Island,  San  Francisco  Bay,  was  discontinued 
as  the  wreck  has  entirely  disa])peared. 

WHISTLING  BUOYS  IN  POSITION. 

• 

8an  Diego  Bar,  California. — A  second-class  whistling  buoy,  in  good 
condition. 

Point  Arguello,  California. — A  second-class  whistling  buoy,  in  good 
condition. 

Poiyit  Buehon,  California. — A  second-class  whistling  buoy.  The 
whistle  was  reported  as  not  working  well;  it  will  be  changed  as  soon 
as  possible. 

Piedra^  Blancas,  California, — A  second-class  whistling  buoy,  in  good 
condition. 

Point  Pinos,  California, — A  second-class  whistling  buoy, in  good  con- 
dition. 

Santa  Cruz,  California. — A  second-c^lass  whistling  buoy,  in  good  con- 
dition. 

San  Francisco  Bar^  California. — ^A  first-class  whistling  buoy,  in  good 
condition. 
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Saunders  Reef^  California. — ^A  second-class  whistling  buoy,  in  good 
condition. 

Fort  Bra^g  Landing^  California. — A  second-class  whistling  buoy,  in 
good  condition. 

Blunts  Reef  Cape  Mendocino^  California. — The  first-class  whistling 
buoy  at  this  place  was  changed  on  October  27, 1892,  to  a  second-class 
whistling  buoy.    It  does  not  work  satisfactorily  and  will  soon  bechanged. 

Humboldt  Bar^  California. — A  second-class  whistling  buoy,  in  good 
condition. 

Crescent  City^  California. — ^A  second-class  whistling  buoy,  in  good 
condition. 

BELL  BUOYS  IN  POSITION. 

8an  Diego  Bar^  California. — A  first-class  bell  buoy,  in  good  condition. 

San  Pedro  Bay^  California. — A  first-class  bell  buoy,  in  good  condition. 

San  Luis  Obispo  Bay^  California. — A  first-class  bell  buoy,  in  good  con- 
dition. 

Noonday  Rockj  California. — ^An  improved  first-class  bell  buoy,  in  good 
condition. 

Point  Arenaj  California. — A  first-class  bell  buoy,  in  good  condition. 
This  buoy  was  placed  in  position  on  May  31, 1893. 

DEPOT. 

Terba  Buena  Islandj  California. — ^All  the  buildings  were  painted  and 
are  in  a  fair  state  of  preservation.  The  wharf  is  unsafe.  The  engineer 
of  the  district  is  at  this  time  making  examinations  with  a  view  to  making 
temporary  repairs.  A  valuable  lot  of  buoys,  chain,  sinkers,  etc.,  are 
stored  there.  One  of  the  derricks  from  St.  George  Reef,  now  stored  at 
the  depot,  will  be  put  up  by  the  depot  keeper,  aided  by  the  Madro'no^s 
crew. 

TENDERS. 

The  Madrono. — ^This  steamer  was  employed  actively  during  the  year 
in  attending  to  the  buoyage,  supply,  and  inspection  of  the  district.  She 
changed  or  replaced  84  buoys,  painted  or  repaired  15  beacons,  lande4 
some  710  tons  of  coal  at  22  different  stations,  delivered  supplies  to  35 
stations,  and  conveyed  the  inspector  to  all  the  stations  in  the  district, 
except  Cape  JVlondocdno  and  Humboldt,  whi<»h  were  visited  by  other 
conveyance,  making  143  inspections  during  the  year.  In  doing  this 
work  she  steamed  about  7,989  miles  and  consumed  some  735  tons  of 
bituminous  coal.  The  crew  were  employed  at  the  depot  983  hours  and 
the  vessel  was  laid  up  39  days  for  repairs  to  her  hull  and  machinery. 
She  wa«  docked  twice  during  the  year  to  clean  and  paint  the  bottom: 
the  hurricane  deck  was  repaired  and  recanvased;  the  rudder  chains, 
derrick,  and  stealing  gear  were  repaired  and  the  plumbing  was  over- 
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bauled;  soft  j)atche8  were  ]}\\t  on  the  legs,  flues,  uptake,  and  furnaces 
of  the  boilers;  a  few  leaky  so<tket  bolts  were  renewed;  some  calking 
was  done;  a  set  of  Mailer  grate  bars  was  furnished  to  one  boiler;  a  new 
smokestsick  was  made  and  set  up;  new  metallic  packings  were  fur- 
nished for  the  horse  power  rod  of  the  main  engine;  new  brass  l:J-inch 
tnbes  were  put  in  the  feed-water  heater;  the  crank-pin  brasses  and  the 
check  valve  of  the  port  boiler  were  repaired,  and  a  new  pinion  for  the 
after  winch  and  larger  holding-down  bolts  for  the  forward  winch  were 
furnished.  On  May  8, 1893,  the  MiyJrono  was  do(iked  at  the  Union  Iron 
Works  aud  her  bottom  thoroughly  cleaned  and  painted  with  a  mixture 
of  white  zinc  and  red  lead,  which  was  found  to  give  good  results. 

The  Madroflcrg  steam  launch. — ^This  launch  for  use  at  the  de[M)t 
and  at  harl>or  stations  is  run  by  the  dci»ot  keeper,  having  no  other 
crew.  She  is  a  valuable  acquisition,  and  can  readily  do  any  work 
required  in  the  bay  in  moderate*.  w<*ather.  Slie  is  now  hauled  up  on 
the  ways  at  the  deiK)t  and  the  carpenter  of  the  Madrono  is  ]>uttiiig  on 
her  copper.  The  boat  has  a  cast-iron  propeller,  and  now  that  she  is 
coppered  it  is  probable  that  a  new  composition  propeller  will  soon  be 
necessary.  The  usual  consumption  of  fuel  for  the  launch  is  about  2 
tons  per  month. 
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Tliis  district  extends  from  the  southern  boundary  of  Oregon  to  the 
boundary  line  between  tlie  United  States  and  l>riti.sli  Columbia,  and 
embraoes  all  the  aids  to  navigation  on  the  Pacifii-  coast  of  Oregon  and 
Washington,  and  the  Columbia  and  Willamette  rivers,  Strait  of  Juan 
de  Fuca,  Puget  Soiind,  and  Alaskan  waters. 

Innpector. — Lieut.  Commander  William  W.  Rhoades,  U.  S.  Xavy, 
until  July  31,  1892:  since  then,  Commander  Oscar  W.  Farenholt,  W  S. 
Navy. 

Engineer. — Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  .U.  S. 
Army. 

There  are  in  this  district — 

Light-houses  and  beacon  lights,  including  80  post  lights 97 

Light-ships  in  position I 

Day  or  uuligh ted  beacons 48 

Fog  signals  operated  by  steam  or  hot-air  engines « 

Fog  signals  operated  by  ch)ck  work 3 

Whistling  buoys  in  position 8 

Bell  buoys  in  position 4 

Other  buoys  in  position 231 

Steamer  Manzaniia,  buoy  tender,  and  for  suj)ply  and  inspection 1 

steamer  ('o7ii»iftiiie,buoy  tender,  and  for  supply  and  inspection 1 

LIGHT -HOUSES, 

889.  CapeBlancOj  seacoast  of  Orexjon, — During  December,  1802,  anniu  - 
berof  trees  fell  across  the  road  leading  from  thecounty  road  to  the  liglit- 
stjition.  These  were  removed  in  January,  1893,  and  communication 
was  reestablished  with  the  8tati<m.  A  part  of  this  road  along  the  side 
hill,  about  three-fourths  of  a  mile  from  the  station,  covered  with  ccndii- 
roy,  has  been  sliding  for  some  time,  until  now  it  has  reached  a  con- 
dition where  repairs  are  absolutely  necessary.  These  will  be  niivtle 
before  the  rainy  season  sets  in. 

890.  Coquille  Ricer,  at  the  mouth  of  Coquille  Rircr,  seacoast  of  Ore- 
gon.— Negotiations  have  been  in  progress  for  the  purchase  of  the  land 
needed  for  this  station. 

891.  Cape  Arago,  on  a  small  island  at  the  western  end  of  Cape  Arago 
seacoast  of  Oregon. — The  commerce  of  these  waters  wumld  be  greatly 
benefited  by  placing  a  first-class  fog  signal  on  the  point  of  the  island 
on  which  this  light  is  located.    It  is  estimated  that  this  fog  signal  can 
be  established  for  not  exceeding  $5,500. 
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►  The  light-keepers'  dwelling  at  this  station  was  erected  in  1860.  It 
was  poorly  built  and  ill  adapted  to  aeeommodate  the  twokc^epers  with 
their  families;  it  is  old  and  d«»cayed  and  on  the  verge  of  collapse.  If 
a  fog  signal  is  erected  here,  still  another  keejier  will  be  needed  and  his 
family  will  need  quarters.  It  is  estimated  that  a  double  set  of  quar- 
ters, similar  to  those  recently  erected  at  Turn  Point  and  Patos  Island 
hght-stations,  can  be  built  here  for  not  exceeding  $1(^,000. 

By  the  act  approved  March  3,  1891,  $50,000  were  a])propriated  for 
the  establishment  of  a  light  and  fog  signal  at  the  numthof  the('o(|uilIe 
Kiver,  Oregon.  It  is  now  found  that  it  can  be  done  for  a  much  less 
sum.  It  is,  therefore,  recommended  that  the  Light- House  Board  be 
authorized  to  expend  not  exceeding  $15,500,  from  the  appropriation  for 
establishing  a  light'and  fog  signal  at  the  mouth  of  the  (Joquille  Kiver, 
in  erecting  light-keepers'  dwellings  and  a  fog  signal  at  Cape  Arago 
light-station. 

89:>,  Umpqua  River,  xeacoa^t  of  Oretjon, — The  contractor  for  the  erec- 
tion of  the  tower  at  this  station  completed  his  work  on  August  30, 
1802.  The  contractor  for  the  erection  of  the  dwellings,  barn,  etc.,  com- 
pletecLliis  work  on  January  14,  1893.  Since  January  19, 1893,  the  sta- 
tion has  been  in  charge  of  a  watchman.  The  lens  and  illuminating 
apparatus  for  this  tower  are  at  the  station.  When  an  attempt  was 
made  to  put  these  in  place  it  was  found  that  the  stand  which  supports 
the  lens  was  not  of  the  proper  height  and  would  need  the  addition  of 
a  base  t-o  raise  the  lens  about  15  inche>s.  The  estimated  cost  of  the 
work  and  material  absolutely  necessary  to  exhibit  the  light  is  $200. 
The  estimated  cost  of  completing  the  station  is  not  exceeding  $2,400. 
There  are  no  funds  available  for  this  work,  the  whole  of  the  approi)ria- 
tion  having  been  expended.  There  is  pay  due  the  watchman  from  May 
1  to  June  30,  1893,  at  the  rate  of  $00  per  mouth.  This  linancial  status 
results  from  the  failure  of  the  original  contractors  for  the  erection  of 
the  keepers'  dwelling,  barn,  etc.,  to  carry  out  their  contract  of  Septem- 
ber 17,  1891,  which  caused  the  reletting  of  the  work,  at  additional 
cost,  as  set  forth  in  the  last  annual  report.  There  is  now  due  $2,371 
from  their  bondsmen.  The  United  States  Attorney-General  has  the 
matter  in  hand,  with  the  view  to  the  collection  of  this  amount  from 
these  bondsmen.  Meantime,  however,  this  amount  is  needed  to  pay 
the  new  contractors.  The  Board  therefore  recommends  that  an  appro- 
priation of  $2,371  be  made  with  which  to  finish  [Jmpqiui  Kiver  light- 
station. 

H93.  Heceta  Head,  mouth  of  Siiislaic  River,  beticeen  Cape  Arafjo  and 
Cape  Fouhceather,  seaeoast  of  Oregon. — The  contractors  for  the  erection 
of  the  dwellings,  barn,  oil  houses,  etc.,  on  January  25, 1893,  completed 
their  contract.  A  au])plemental  contractw^as  made  with  them  for  addi- 
tional excavation,  amounting  to  $3,609.40.  The  buildings  have  been 
in  charge  of  a  watchman  since  January  25,  1893.    The  contractor  for 
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ion  of  tlie  towci',  on  account  of  the  ndditioiial  excavation  that  * 
^  maile  for  the  site  of  tbe  tower,  was  dulaywl  iu  getting;  liis 
I  on  tlie  ground  nntil  tlie  Btormy  we»tlier  set  in;  but  he  »tiv- 
1  laying  the  foundation  stonework  up  to  the  belt  <»>nrse  be- 
ivinter  storms  pi-evented  further  work.  He  is  now  laying  the 
k  and  has  all  of  his  niaterialt<  on  hand  to  coniitlcte  the  coii- 

ijiiina  Bay,  Oregon.'— The  following  recomuiendatiun,  made  in 
d's  last  three  annnal  rejKtrts,  is  renewed : 

n<jw  h.ive  ncrution  to  pana  iu  iind  out  of  the  ^l■.\y  Uiiriiif;  the  iii;;ht,  unit 
iii'p<1<^(l  to  prevent  Hcriili'ntH.  DiirioK  !tl>i>rt  ortbe.venr  the  mail  has  lobe 
fore  daylight  iu  the  raomiii);  mid  »fter  dark  nt  iiijiht.  The  iiucoeHJlies  uf 
in  thin  locality  uri'  inch  U.-4  tu  ilemand  the  (iBtabliahintDt  of  inexpeiisivi- 
,his  point.  It  is  estimated  thut  they  coulit  ,be  cetablbhcil  ut  a  cost  of 
lauded  that  au  approgiriatiou  of  that  aiuoinit   lie  nm^v 


ape  Meairs,  south  of  Tillamook  Bay,  neacoast  of  Orei/on, — By 
Higresa  authority  was  given  to  expend  ^5,000  "from  appro- 
for  the  COILS  true  tion  of  a  liglit-honse  at  Cape  Mearet^.  Oregon," 
g  a  wagon  road  from  the  station  to  Tillamook  Eiver.  Sealed 
B  were  invited,  by  duo  advertisement,  for  the  construction  of 
.  Two  piiiposals  were  received,  but  botli,  being  much  in  ex- 
he  amount  available,  were  rejected.  New  proposals  will  be 
;d  for." 

illamook  Bock,  18  initet  xoulli  of  the  entrance  to  the  Columbia 
•acoast  of  Oregon. — Extensive  repairs  and  ninch-nceded  im- 
ntfl  were  made  at  this  station.  The  old  wooden  lauding  plat- 
»  removed  and  was  replaced  by  one  made  of  concrete.  The 
of  tbe  derrick  were  replaced  by  new  ones,  well  secured  at  the 
top,  tbe  topping-lift  was  reutiwed  with  galvanized  wire  rope, 
ing  was  overhauled,  and  tbe  irons  were  renewed.  The  roof  of 
ling  was  refastened  by  naiUng  strips  on  between  the  standing^ 
id  then  covering  these  strips  with  galvanized  iron  securely 
(o  the  roof;  new  gutters  were  put  on  and  the  roof  was  left  iu 
iditiou.  Both  siren  fog  signals  were  overhauled.  The  hoiatiug 
>ceived  a  few  small  repairs,  the  cement  walk  an)und  the  dwell- 
repaired,  aud  the  oil  bouse  was  reidastured.  The  landing  fur 
raph  cable  was  put  in  positioD  on  the  rock.  It  consists  of  a 
feet  long,  pixyecting  out  from  the  rock  and  securely  held  in 
anchored  guys;  on  the  outer  end  of  the  boom  a  gin  block  is 
,  over  whittli  the  cable  will  pass  down  to  the  bottom  of  the 
ach  a  distance  from  tbe  rock  as  to  pn)t«ct  it  from  chafing.  No 
lity  has  yet  been  found  for  laying  this  cable. 
illamette  River  lit/blstalioti,  at  the  mouth  of  the  ^^'iUanlett^■ 
w  prupoeale  l>ciDg  exueHsive  also,  it  has  been  urdereil  that  (he  work  Ite 
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Rirer,  Orcijon, — ^Tlie  establislinient  of  a  lipfiit  and  f<>|(-Bignal  station 
here,  at  a  cost  not  exceeding  80,000,  was  authorized  by  the  act  approved 
February  15,  1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  tlie  amount  named  be  appropriated. 

— .  Willamette  River  post  light^j  Oregon. — The  establishment  of 
beacon  lights  and  buoys  at  25  different  points  between  the  cities  of 
Salem  and  Portland,  Oregon,  at  a  cost  not  exceeding  ^5,000,  was 
anthorized  by  the  act  approved  February  16,  181KJ,  but  no  appropria- 
tion therefor  has  yet  been  made.  The  Board  recommends  that  the 
amoaiit  named  be  appropriated. 

9i7.  Cape  Disappointment^  seacoast  of  Washington. — The  establish- 
ment of  a  first-order  light  at  North  Head,  at  a  cost  not  exceexling 
$50,000,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  made.  The  Bosird  recommends 
that  the  amount  name<l  be  appropriated. 

— .  Grays  IJ arbor ^  seaeoast  of  Washington. — By  act  of  Congress 
approved  March  3,  1893.  au  a])propriation  of  $20,000,  in  addition  to 
the  $15,500  previously  appropriated,  was  made  to  establisli  a  first-order 
light  and  fog-signal  station;  and  it  was  further  ])rovided  that  a  (con- 
tract may  be  made  for  this  work  at  a  total  cost  not  to  exceed  $75,000. 
The  location  of  this  station  had  not  been  definitely  determined  at  the 
end  of  the  year.    Plans  of  the  necessary  structures  are  being  prepare<l. 

The  establisliment  of  a  light  and  fog  signal  here,  at  a  cost  not 
exceeding  $75,000,  was  authorized  by  the  act  approved  February  15, 
1893,  while  appropriation  for  but  $35,500  therefor  has  yet  been  made. 
The  Board  recommends  that  the  balance,  $39,500,  be  approi)riated  for 
the  completion  of  this  work. 

950.  Cape  Flattery,  on  Tatoosh  Island^  entrance  to  the  Strait  of  Juan 
fh  Fuca^  Washington. — A  new  tubular  boiler,  inclosed  with  brick  walls, 
Ket  upon  a  solid  cx)ncrete  foundation,  was  put  up  in  the  fog-signal 
building,  an  engine  with  suitable  gearing  was  attached  to  tlie  whistle, 
and  all  a(]Unsted  so  as  to  give  a  perfect  signal.  This  boiler  with  its 
apparatus  makes  the  duplicate  fog  signal  at  this  station.  The  old 
boiler  was  repaired,  i)umps  were  set  up,  and  the  fog  signal  was  left  in 
good  ordef.  A  new  tramway  was  laid  from  the  hoisting  derrick  on  the 
edge  of  the  bluff  to  the  fog  signal  building,  and  a  substantial  turntable 
▼as  put  in  place.  The  derrick,  hoisting  engine,  and  engine  house 
received  small  repairs  and  were  painted.  The  dAvelling  received 
numerous  repairs.  New  pipes  were  put  in  for  the  water  supply  of  the 
hoisting  engine  and  the- old  pipes  fi'oni  the  dwelling  to  the  cistern  were 
repaired. 

The  following  recommendation,  made  in  the  Board's  last  five  annual 
reports,  is  renewed : 

It  was  decided  that  the  locatiuu  of  tlio  fo|^  signal  ought  to  b<»  changed  to  Wfst 
Island,  am  it  conld  be  heard  from  the  latter  poiut  much  more  distinctly  by  parsing 
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vessels.    This  change  of  location,  it  is  estimated,  will  cost  $17,000,  and  it  is  rocoui- 
uioiided  that  appropriation  be  made  accordingly. 

951.  Ediz  Hook,  Strait  of  Juan  de  Fuca,  Washington. — The  Port 
Angeles  Mill  aud  Lumber  Company  still  occupies,  illegally,  a  portion 
of  this  reservation.  The  United  States  Attorney-General  was  requested 
to  take  the  proper  steps  for  the  Ejectment  of  these  parties. 

952,  New  BungenesSj  Strait  of  Juan  de  Fuca^  Washington. — ^The  old 
boiler  of  the  fog  signal  was  temporarily  repaired,  A  new  boiler  was  pur- 
chased, and  brick,  lime,  cement,  etc.,  were  delivered  at  the  station  to 
put  up  a  new  fog  signal.  A  corrugated-iron  oil  house  was  purcha^^d 
and  delivered  aud  will  soon  be  set  up. 

954^  Point  Wikon,  Admiralty  Tnlety  Washington, — ^A  corrugated-iron 
oil  house  was  purchased  and  delivered  at  the  station. 

957.  Marrowstone  Point  post  light^  Admiralty  Inletj  Puget  Soundj 
Washington. — By  act  of  Congress  approved  March  3,  1893,  $3,500 
were  appropriated  to  establish  a  fog  bell  at  this  point.  The  precise 
location  of  this  fog  bell  has  not  yet  been  fixed.  Plans  for  the  necessary 
structures  are  being  prepared. 

958.  Point  No  Pointj  Puget  Sound,  Washington. — It  appears  that  the 
present  fog  bell  at  Point  No  Point  does  not  satisfy  the  needs  of  the 
service.  It  is  recommended,  therefore,  that  a  first-class  fog  signal  be 
installed  in  place  of  the  bell.  It  is  estimated  that  this  can  be  done 
for  $6,000,  and  it  is  hoped  that  the  general  appropriation  for  fog 
signals  will  be  sufficiently  large  to  enable  the  Board  to  pay  this 
amount  therefrom. 

989.  Turn  Point,  west  end  of  Stuart  Island,  Canal  de  Haro^  Washing- 
ton.— On  December  27, 1892,  contract  was  made  for  the  construction 
of  the  dwelling,  fog-signal  building,  barn,  water  tanks,  etc.,  at  this 
station.  The  work  was  commenced  early  in  March,  and  was  pushed 
as  fast  as  the  conditions  of  the  weather  would  permit.  The  fog-signal 
building  and  barn  were  completed,  and  the  dwelling  is  about  finisheil. 
Part  of  the  fog-signal  machinery  was  delivered  at  the  station.  A 
suitable  post  was  erected  for  the  stake  light,  and  the  station  is  ready 
for  the  keepers. 

990.  Patos  Islaml,  entrance  to  Canal  de  Haro,  Washington^ — On 
December  27, 1892,  contract  was  made  for  the  construction  of  a  double 
dwelling,  fog-signal  building,  water  tanks,  etc.,  at  this  station.  The 
work  was  commenced  early  in  March,  and  was  completed  on  June  24, 
1893.  Part  of  the  fog-signal  machinery  was  delivered  at  the  station. 
A  suitable  post  was  set  for  the  stake  light,  and  the  station  is  now  ready 
for  a  keeper. 

— .  Mary  Island  light-station,  Alaska. — A  custom-house  has  been 
established  here;  hence  many  vessels  are  obliged  to  make  this  a  place 
of  call.  A  small,  inexpensive  light,  say  a  lens-lantern  beacon,  would 
assist  vessels  to  make  the  port  at  night  and  hold  on.    The  beacon  could 
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be  kept  by  one  of  the  cos  torn  house  employi'^s.  It  is  estiinatoci  that  it 
could  be  established  and  inaiiitainetl  a  year  for  $800,  aud  it  is  roconi- 
fflended  that  an  appropriation  of  that  auionut  be  made  for  this  pur- 
pose. 

— .  Post  lights  in  Puget  Sound  and  its  tributary  or  adjacent  waters^ 
Washington. — These  lights  aie  efiicient  aids  to  navigation  in  the  inland 
waters  of  this  district.  Several  new  ones  were  established  during  the 
past  year.  The  keepers  did  their  work  well.  Petitions  were  received 
from  various  localities  for  the  establishment  of  other  [>ost  lights.  If 
funds  ivere  available,  a  dozen  new  post  lights  could  be  placed  advan- 
t«igeously  in  the  rivers,  bays,  and  channels  of  this  district.  The  light- 
house tenders  delivered  the  yearly  supplier  to  all  the  lighUi.  With 
the  exception  of  Skagit  River,  Port  Susan,  etc.,  all  post  lights  were 
inspected  during  the  year. 

The  following  recommendations,  which  were  made  in  the  annual 
reports  of  the  Board  for  the  last  three  years,  are  renewed : 

The  post  lights  in  the  Columbia  aud  Willamette  rivers^  in  Piiget  Sound  .'ind  in 
adjacent  waters,  are  of  great  beneHt  to  navigation,  and  night  boatM  now  run  regu- 
larly on  the  Columbia  and  Willamette  rivers.  They  aro  of  much  use  during  fog,  as 
the  lights  ran  bo  neen^  except  in  very  denwe  fogn.  at  a  ilistanoo  of  100  yards  or  more, 
and  the  pilots  rely  on  the  lights  for  a  now  departure.  Without  their  aid  night  boats 
conid  not  run  regularly.  The  demand  for  these  lights  on  Puget  8ound  and  its  tribu- 
tjiry  rivers  is  increasing  with  the  growing  commerce  The  Board  recommends, 
tliorcfore,  the  establishment  of  thirty  |>ost  lights  along  the  navigable  channels  of  the 
Snohomish  River,  the  Skagit  River,  the  Nooksack  River,  and  the  La  Connor  Slough, 
and  along  such  other  channels  of  Puget  Sound  and  the  rivers  tributary  thereto,  in 
the  Stato  of  Washington,  as  may  be  necessary  to  meet  the  recxuirements  of  com- 
merce. 

REPAIR}^. 

Repairs  were  made  at  the  folloAving-iiamed  stations: 


801.  Cape  Am  go,  Oregon. 

948.  Willapa  Bay,  Wash. 

949.  Destractiou  Island,  Wash. 


HW.  Point  N<»  Point,  Wash. 
960.  West  Point,  Wiish. 


LIGHT-SHIPS. 

^.97.  Columbia  River  light- vessel.  No,  'tO,  off  the  Columbia  River  Bar, 
Washington, — Slight  repairs  were  made  to  her  windlass  during:  the 
year.  The  vessel  was  in  position  from  April,  1892,  and  i)roved  to  be  a 
great  success  and  a  valuable  aid  to  navigation.  She  rode  out  with 
ease  the  exceptionally  heavy  gales  of  the  i>ast  winter.  At  the  request 
of  the  ship  masters  and  pilots,  she  was  moved  on  July  (i  three  miles 
southeast  of  her  old  position.  The  change  is  beneficial  to  vessels  mak- 
ing for  the  Columbia  River  and  also  to  the  light  ship,  for,  should  she 
br^k  lulrift,  slie  ought  now  to  be  able  to  reach  the  river.  In  her  old 
positir)u  the  nearest  i)ort  was  in  the  Strait  of  Juan  de  Fuca. 
10004 12 
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— .  Umatilla  Beef  light-vessel^  Pacifie  Oceany  off  th^  Strait  of  Juan 
de  Fuca^  Washington, — The  steamer  Michigan  was  wrecked  in  January, 
1893,  by  striking  on  Umatilla  Eeef,  which  is  just  off  Flattery  Eocks, 
coast  of  Washington,  and  is  some  30  miles  south  of  Bonilla  Point,  off 
the  southwest  coast  of  Vancouver  Island,  which  lies  like  a  bar  across 
the  course  of  northward-bound  vessels.  Although  no  lives  were  lost 
by  the  wreck  of  the  Michigan,  both  vessel  and  cargo  were  destroyed. 
This  wreck  has  called  renewed  attention  to  the  fact  that  since  our  ves- 
sels have  been  sailing  on  this  coast  some  thirty  have  been  lost  in  running 
northward  for  the  entrance  to  the  Strait  of  Juan  de  Fuca.  The  coast 
of  Washington,  north  of  Point  Greenville,  is  quite  dangerous  because 
of  the  great  number  of  outlying  rocks  and  the  low-lying  land  of  the 
neighboring  coast.  At  latitude  48^  10'  the  Flattery  Eocks  extend 
farther  westward  than  any  point  of  the  coast  of  California,  Oregon,  or 
Washington,  and  being  to  the  westward  of  the  Cape  Flattery  light,  on 
Tatoosh  Island,  which  is  only  13  miles  to  the  northward,  they  are  the 
greatest  danger  to  navigation  on  the  northern  coast.  In  thick,  stormy, 
winter  weather,  a  vessel  bound  north,  with  a  departure  from  Cape 
Orford  light,  can  run  320  miles  without  a  check,  and  must  for  safety's 
sake  keep  off  from  the  very  coast  she  wishes  to  make.  As  little  if  any- 
thing is  known  of  the  set  of  the  currents  near  the  great  inlet  of  the 
Strait  of  Juan  de  Fuca,  a  vessel  when  in  those  waters  may  be  largely  in 
error  as  to  her  position;  hence  she  takes  a  great  risk  in  running  to  the 
eastward  when  her  "distance  is  uj)''  as  to  time;  and  yet  this  has  to  be 
done  when  steamers  are  making  schedule  time.  It  is  difficult  and  dan- 
gerous to  attempt  to  And  the  entrance  to  the  strait  in  fog,  and  fog 
prevails  there  to  a  large  extent.  The  Fauntleroy  lay  off  that  entrance 
once  for  seven  days  in  a  heavy  southeaster  and  densely  thick  weather, 
not  daring  to  attempt  to  make  the  entrance.  The  densest  and  blackest 
fogs  of  that  foggy  coast  hang  about  the  mouth  of  the  strait. 

Vessels  bound  to  the  northward  do  not  voluntarily  go  near  enough 
to  the  shore  to  hear  the  whistling  buoy  off  Flattery  Eocks.  The  coast 
from  Ujuatilla  Eeef  to  Tatoosh  Island,  a  distance  of  13J  miles,  is  full 
of  rocky  islets  and  submerged  dangers.  The  currents  are  strong  and 
uncertain,  and  have  a  trend  toward  the  shores  which  lie  both  to  the 
northward  and  eastward.  Fiom  various  causes  vessels  fail  to  hear  tlio 
steam  fog  signal  at  Tatoosh  Island  light-station,  and  hence  are  uncer- 
tain as  to  whether  or  not  they  have  arrived  oft*  the  entrance  to  the 
Strait  of  Juan  de  Fuca. 

A  light-ship  with  a  steam  fog  signal,  if  anchored  in  some  30  fiathoms 
of  water,  off  Umatilla  Eeef  of  the  Flattery  Eocks,  would  enable  vessels 
to  take  a  clean  departure  and  make  the  entrance  to  the  strait  and  to 
clear  Duncan  and  the  Duntz^  rocks  which  are  marked  by  the  red  ray.  of 
Cape  Flattery  light.  It  is  estimated  that  a  proper  light- vessel,  one 
with  steam  motive  power  which  could  take  care  of  herself  in  case  she 
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was  torn  from  her  moorings,  and  one  with  tho  most  powcM-fiil  Ht<>nm 
fog  signal,  could  be  built  and  placed  there  for  not  exceeding  JfH(),iH)0. 
and  it  is  recommended  that  an  appropriation  of  thiH  amount  be  miule 
therefor. 

DAY  OB  tTNUGHTED  BEACONS. 

The  following-named  new  beacons  or  day  marks  were  estiiblished  in 
Alaskan  waters  in  June,  1893. 

Walden  BockSy  Clarence  Strait, — An  iron  spindle  20  feet  high  with  a 
barrel  on  top  painted  in  black  and  white  horizontal  st^ix)es. 

Columbine  Rocky  Neva  Strait, — Au  iron  spindle  20  feet  high  with  a 
barrel  on  top  painted  in  black  and  white  horizontal  stripes. 

Neva  Point  Beef y  Neva  Strait, — An  iron  spindle  20  feet  high  with  a 
barrel  on  top  painted  in  black  and  wliite  horizontal  stripes. 

In  addition  to  these  new  aids,  all  the  day  marks,  previously  estab- 
lished in  Alaskan  waters,  were  thoroughly  repaired  and  renovated;  in 
many  cases  built  new. 

FOG  SIGNALS  OPERATED  BY  STEAM  OB  HOT  AIR  ENGINES. 

896.  Tillamook  Rocky  Oregon. — The  first-class  siren,  in  duplicate,  was 
in  operation  about  200  hours  and  consumed  some  11  tons  of  coal.   - 

897.  Columbia  River  light-vensely  No.  50,  Washington. — The  12-inch 
steam  whistle  was  in  operation  about  573  hours,  and  consumed  some 
'5^  tons  of  coal. 

949.  Destruction  Island,  Washington. — Tins  lirst-class  steam  siren, 
in  duplicate,  was  in  operation  about  555  hours,  and  consumed  some  31 
tons  of  coal  and  about  250  feet  of  wood. 

950.  Cape  Flatterg,  Washington. — This  12-inch  steam  whistle  was  in 
operation  about  446  hours  and  consumed  some  27  tons  of  coal  and 
about  69  feet  of  wood. 

952.  New  DungenesSy  Washington. — The  12-ineh  steam  whistle  was  in 
operation  518  hours  and  consumed  about  31  tons  of  coal  and  some  931 
feet  of  wood. 

954.  Point  WilsoUy  Washington. — The  12-inch  steam  whistle  was  in 
operation  about  366  hours,  and  consumed  some  31  tons  of  coal  and 
about  68  feet  of  wood. 

9f}0.  West  Pointy  Washington. — Tho  Daboll  trumpet  was  in  operation 
about  373  honrs,  and  consumed  some  3  tons  of  coal  and  about  100  feet 
of  wood. 

962.  Robinson  Point,  WasMngton. — The  12-inch  steam  whistle  was  in 
operation  162  hours  and  consumed  about  13  tons  of  coal. 

989.  Turn  Pointy  Washington'. — The  Daboll  trumpet  is  not  yet  fin- 
ished. 

990.  Patos  Island^  Washington. — The  Daboll  trumpet  is  not  yet  fin- 
i^ihed. 
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BiroYAGB.  I 

Thebnoyage  ia  in  excellent  c<iiidition.    Every  buoy  in  tite  district  -j 

was  changed  during  the  year;  some  of  the  more  imitortaut  ones  were         » 

' "  "'iree  or  four  tiniei^.     Every  baoy  is  now  in  its  pla«e.    The  i 

Hy  severe  winter  and  its  heavy  gales  were  ()iiite.deHtruetivo 
t  and  river  buoyage.  Twice  the  ice  in  the  Columbia  Biver, 
iria,  carrie«l  away  every  Iiuoy,  together  with  many  beacons 
ghts.  Some  were  a  total  loss.  Five  whistling  buoye  went 
igthe  winter.  Four  were  recovered.  One  at  Netart's  Beach 
overed  dnring  the  summer.  One  bell  buoy  was  snnk  in  the 
.tnbia.  During  June,  ISO.'!,  four  of  the  buoys  in  Alaskan 
e  changed  to  a  larger  sisie  and  seven  new  buoys  weroA'stab- 
addition  to  the  cst'Ublishing  of  several  buoys  on  the  Oregon 
in  the  river,  a  whistling  buoy  was  placed  in  January  oft" 
vy,  Wash. 

DEPOT. 

''oint,  Columbia  Rircr,  Oregon. — By  act  of  Congress  ajiproved 
1S93,  authority  was  given  for  the  use  of  the  ap[>ri>priation  of 
tde  on  March  ;t,  18'J1,  for  removing  the  depot,  in  its  repair 
ion.  On  March  C,  18U3,  contract  was  made  for  building  aii 
to  the  wharf,  n'pairing  the  old  wharf  and  moving  the  coal 
March  7, 18H3,  a  e«ritriict  was  made  to  erect  a  new  storc- 
ilvanized  iron  on  tlie  new  \\harf.  The  wharf  contractors 
ed,  by  unusually  severe  weather,  in  driving  the  piles.  They 
<f  completed  the  new  wharf  an»l  have  made  mncb  progress 
urs  to  the  old  one.  The  contractors  for  the  construction  of 
)use  have  put  up  the  framewoik  and  are  preparing  to  pnt 
ugated  iron  covering. 

eral  oil  at  the  dciwt  is  stored  in  a  wooden  building  on  the 
de  main  ship  channel  is  within  L'OO  feet;  high-pressure  river 
tre  passing  every  hoar;  they  use  wooil  for  fuel  and  throw 
g  cinders,  wliich  at  times  lodge  on  the  wharf.  It  is  proposed 
vo  inexpensive  oil  houses  (such  as  are  used  at  the  various 
ons),  on  sobd  ground  at  the  end  of  the  wiiarf,  in  which  to 
)il. 


izanita. — This  steamer  was  constantly  employed  in  the  buoy- 
district,  landing  supplies,  fuel,  construction  material,  trans- 
ichanics  and  making  inspection  trips.  When  bar  bound  at 
le  crew  was  employed  at  the  buoy  depot.  During  the  year 
t\  ir>,4"23  mill's  and  consunu>d  1,H>8  tons  of  bituminous  coal, 
iider  steam  33;i  days  iind  worked  455  hours  at  the  buoy  dci>ot. 
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TLe  tender  cbaiigecl  221  buoys  and  repainted  115;  erected,  repaired, 
and  painted  33  lieacons.  She  delivered  at  the  various  lifi^ht-stations  the 
annua]  allowances  of  supidies,  373  tons  of  coal,  17  cords  of  wood,  2r),()(KI 
brick,  32,000  feet  of  lumber,  and  other  material  for  construction  and 
repair.  She  made  44  inspecti<m  trips.  Being  the  only  tender  in  this  large 
and  rough  district,  until  the  arrival  of  the  Columbine  in  April  last,  her 
services  were  absolutely  nee<led  and  the  repairs  she  requirwl  had  to  be 
l)ostponed. 

The  Columbine, — ^This  steam  tender  left  New  York  on  October  30, 

1892,  in  command  of  Lieut.  ( -ommander  C.  II,  .West,  U.  8.  Navy.  She 
arrived  in  San  Francisco,  ('al.,  on  January  28,  1803.  Damages  caused 
daring  the  long  sea  voy.age  were  repaired  at  that  jiort.    On  April  21, 

1893,  she  reported  at  Portland,  Oregon,  for  duty  iu  the  district.  It  was 
found  necessary  to  make  several  changes  and  alterations  to  tit  her  for 
buoy  work  on  this  rough  and  boisterous  coast.  A  heavier  foremast  and 
derrick  boom  were  put  in,  buoy  fenders  were  secured  to  the  hull,  her 
liorts  were  cut  in  two,  her  ironwork  was  strengthened,  and  other  minor 
repairs  were  made.  On  May  20,  1893,  she  left  for  Alaska,  to  attend  to 
the  yearly  buoy  work  in  those  waters.  She' made  the  trip  and  did  the 
work  in  25  days,  making  the  quickest  trip  on  record.  She  established 
12  new  aidsj  changeii,  cleaned,  and  painted  47  buoys;  and  repaired 
and  renovated  12  beacons.  She  proved  herself  an  excellent  sea  boat, 
well  adapted  for  her  work.  Since  May  15,  1893,  she  steamed  2,500 
mileSy  consuming  about  233  tons  of  bituminous  coal. 


BEi'tHiT   OF   THE   LIGHT-HOUSE   liOARD. 


-1 


rOUETRENTH  DISTRICT. 

The  fonrtcentli  distritt  extends,  ou  the  Ohio  River,  from  PittRt)nrg, 
Pn.,  bi  Cairo,  III.,  9ti6  miles;  on  the  Tennessee  River,  i!5.'>j  miles;  and 
hu  tlie  Great  ]iaimwha,73i  miles;  iu  all,  a  distance  of  1,2!)j»  miles,  and 

=!  all  the  aids  to  navigation  within  these  limits. 

tor. — Commander  Edwin  M.  Shepard,  U.  S.  Navy,  to  May  I, 

ice  then  Lieut.  Cominaiider  F.  W.  ('["ockcr,  IT.  S.  Xavy. 

irr. — Lieut.  Col.  Aiiioa  8tipkney,  Coiiis  of  EDgincers,  U.   S. 

are  in  this  district — 

1 49G 

ight* ai 

pera 4NS 

[  postliKUtB  (liK.„i,(iiinc-.l 0 

r  post  ligLta  eatabiinliud '2 

'  floatiug  lighti  discontineil 0 

r  floating  lights  KHtalilUlied 2 

oMrnrmi,  for  mipply  itnd  inspection 1 

iuapectiou  trips  were  made  duriuf;  tlie  year.  The  last  t»'i]> 
ihed  on  June  27.  On  this  trip  all  the  liglits  of  the  district 
ited;  the  posts  were  painted,  the  lights  were  renewed,  the 
id  trees  were  cut  as  needed,  and  everything  was  left  in  good  ' 
It.  Supplies  also  were  placed  to  last  until  November,  so  thsit  ' 
of  low  water  the  lights  would  suffer  no  interruption  nntil 
trip.  At  the  end  of  the  trip  the  number  of  the  crew  of  the 
•d  was  reduced  as  usual.  A  few^ightu  were  shifted  on  tlie. 
'Cr,  on  account  of  the  change  of  channel.     The  light  keepers 

a  whole,  done  their  work  fairly  well.  Considering  the  whole 
of  lights,  the  proportion  of  complaints  were  snuill. 

TENDER. 

oldenrod. — The  steamer  is  in  excellent  condition,  and  is  well 
■  her  work.  A  new  Ward  boiler  was  suhstituted  for  the  old 
jukey  boiler.  The  QoUlenrod  steamed  during  the  year,  1),421t 
msuming  707  tons  of  coal.  8he  distributwl  18,5!)7  gallons  of 
,134  trees,  cut  about  (i6  acres  of  brush  and  willows,  reset  110 
id  moved  10  lights. 
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PiPTEENTn  DISTRICT. 

■ 

The  fifteenth  district  extends  on  the  Mississippi  River  Arom  the  head 
of  navigation  to  Cairo,  111.,  on  the  Missouri  River  to  Kansas  City,  Mo., 
and  on  the  Illinois  River  from  La  Salle  to  its  mouth,  being  in  all  a  dis- 
tance of  1,582^  miles,  and  embraces  all  the  aids  to  navigation  within 
tbene  limits. 

Innpector. — Commander  William  C*  Wise,  U.  S.  Navy. 

Engineer. — Lieut  Col.  Charles  R.  Suter,  Corps  of  Engineers,  U.  8. 
Armv, 

Xumlier  of  liglitH 514 

Xwnber  of  keepers  /. 323 

Nnmber  of  channel  marks 88 

Number  of  trees  cut 635 

Nnmber  of  acres  cleared 4j^ 

Number  of  gallons  of  oil  used 13, 925^ 

During  the  year  the  efficiency  of  the  district  was  well  maintained, 
in  spite  of  extraordinary  eondition  of  the  weather,  floods,  and  ice. 
Several  stations  were  destroyed,  but  all  have  been  replaced.  SfcA'eral 
outfits  of  oil  were  lost  by  the  burning  down  of  the  keeper's  house.  The 
number  of  lights  was  gradually  increased,  giving  satisfaction  and 
security  to  the  river  traffic.  The  number  of  lights  on  the  Illinois  and 
Missouri  rivers  remains  substantially  the  same,  as  there  is  no  material 
iucrease  of  commerce  on  these  rivers.  The  total  number  of  lights  is 
514— -being  an  increase  of  9  during  the  year. 

TENDER. 

Tlie  Lily. — ^This  steamer  made  twelve  trips  during  the  year,  steam- 
ing about  8,800  miles  and  consuming  some  1,398  tons  of  coal  and  6 
cords  of  wood.  The  old  upright  engine  was  replaced  by  a  new  Ti-horse 
power  Westinghouse  engine  for  the  electric  light.  It  gives  satisfaction. 
The  hurricane  roof  was  recovered  with  No.  10  canvas.  In  making 
repairs  the  crew  were  utilized  without  calling  in  outside  workmen. 
Tlie  hull  is  rapidly  deteriorating;  it  is  now  thirteen  years  old,  an<l  it 
will  be  necessary  after  the  fall  work  is  ended  that  she  be  hauled  out 
and  thoroughly  repaired. 
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Fifteenth  District. 

The  legislature  of  the  Stat<?  of  Minnesota,  at  its  last  session,  passed 
an  act,  a  copy  of  which  is  subjoined,  f<n^  the  better  protection  of  the 
post  lights  within  the  Stiite  lines: 

m 

AN  ACT  to  protect  (voverninent  li^htti  and  liorlithniiHO  statiitiis  on  the  navigabU'  wat«ra  of  ihU  State. 

t 

lie  it  enacted  by  the  leginlaturc  of  the  State  of  Mhtnc9otn,  as  foUows  : 

^Section  1.  Every  ptTKoii  wli<>  ehall  willfully  break,  injure,  deface,  or  destroy  any 
light-house  station,  post,  platform,  steps,  lamp,  or T>ther  structure pertaininj<  tosnch 
light-honse  station,  or  shall  extinguish  any  light  erected  by  the  United  iStates  upon 
or  along  the  navigable  waters  of  this  iState  to  aid  in  the  navigation  thereof  ( if  sueh 
offense  be  not  punishable  by  the  laws  of  the  United  States),  shall,  upon  conviction, 
be  adjudged  guilty  of  a  misdemeanor  and  punished  by  imprisonment  in  the  county 
jail  not  exceeding  one  year,  or  by  fine  not  exceeding  $100,  or  by  both  such  fine  and  im- 
prisonment. 

SECTION'  2,  Every  person  \Vho  shall  willfully  break,  injure,  deface,  or  destroy  any 
light-house  station,  post,  platform,  steps,  lamp,  or  other  structure  pertaining^  to 
such  light-house  station,  the  same  being  the  property  of  the  United  Btates,  or  shall 
extinguish  any  light  erected  by  the  United  Stat.es  upon  or  along  any  of  the  naviga- 
ble waters  of  this  State  to  aid  in  the  navigation  thereof,  with  intent  to  endanger 
the  safety  of  any  vessel  or  vessels  navigating  said  waters,  or  to  jeopardize  the  safety 
of  any  person  or  persons  or  property  in  or  upon  said  vessel  or  vessels,  shall  (if  such 
offense  be  not  punishable  by  the  laws  of  the  United  States),  on  conviction,  be 
adjudged  guilty  of  a  felony  and  be  punishable  by  imprisonment  in  the  penitentiary 
for  a  term  not  exceeding  five  years. 

Section  3.  Every  ])erson  or  )>erson{^  who  shall  moor  any  vessel  or  vessels  of  any 
kind  or  name  whatsoever,  or  any  boat,  skiff,  barge,  sc<iw,  raft,  or  part  of  a  raft  to 
any  buoy  or  beacon  placed  in  the  navigable  watei-s  of  the  State,  or  in  any  bay,  river 
or  arm  of  the  sea  bordering  upon  this  State,  by  authority  of  the  Unite^l  States 
Light-House  Hoard,  or  shall  in  any  manner  hang  on  with  any  vessel,  boat,  skiff, 
bargCf  scow,  raft,  or  part  of  a  raft  to  any  buoy  or  beacon,  or  shall  cut  down,  remove, 
damage  or  destroy  any  beacon  or  beacons  erected  on  land  in  this  State  by  the  author- 
ity of  the  said  .United  Stiites  Light-House  Hoard,  shall  for  every  offense  be  deemed 
guilty  of  a  misd«*nieanor,  and,  up<m  conviction  thereof,  before  any  court  of  compe- 
tent jurisdiction,  shall  })o  punished  by  a  tine  of  not  less  than  $l(K>nor  more  than  $2<KK 
or  by  imprisonment  in  the  county  jail  not  less  than  one  or  more  thau  six  months,  or 
l)y  both  such  fine  and  imprisonment,  in  the  (Usfi-etion  of  the  court. 

Skction  1.  That  one-half  of  all  Hues  under  this  act  shall  be  paid  by  the  court  to 
the  informer,  and  that  the  other  half  shall  be  ])aid  into  the  coiMmon-s<?hool  fund  of 
the  ctnnity  in  which  the  acti«ni  shall  be  tried. 

Section  5.  This  act  shall  take.oilect  and  bo  in  force  from  and  after  its  passage.  ' 
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stxtep:nth  district. 

The  sixteenth  district  extends  on  the  Mississippi  River  from  Cairo, 
III.,  to  New  Orleans,  La.,  and  on  the  Red  River  a  distance  of  s  miles, 
being  in  all  a  distance  of  1009  miles,  and  embraces  all  the  aids  to  navi- 
gatiou  within  these  limits. 

Impecfjor. — Lient.  Commander  Robert  M.  l$erry.  11.  8.  Navy,  to 
December  31, 1892;  Commander  Andrew  J.  Iverson  from  Deccnibei  *J1, 
1892. 

Etigineer, — Lient.  Col.  Charles  R.  Snter,  Corps  of  En<^ineci's,  IJ.  S. 
Aniiy. 

In  this  district  there  ar 


Post  lights aU 

Number  of  keepers 324 

•Steamer  Joseph  Henry ,  for  supplies  and  i nspect  ioii 1 


POST  LIGHTS. 


There  are  in  the  sixteenth  district,  344  post  lights,  cared  for  by  324 
keepers,  an  increase  of  3  lights  and  a  decrease  of  3  keepers  in  the  past 
twelve  months.  The  post  lights  are  separated  by  an  average  distance 
of  less  than  3  milen.  The  demand  from  musters  and  pilots  for  an 
increase  in  the  number  of  lights  is  urgent.  The  argument  advanced  in 
favor  of  this  is  that  the  Mississippi  River  between  St.  Louis,  Mo.,  and 
Cairo,  111.,  a  distance  of  194  miles,  is  furnished  with  115  post  lights,  an 
average  of  1  light  for  less  than  eaeh  IJ  miles,  and  that  the  interests 
of  navigation  demand  an  equally  ei!*ective  lighting  of  the  river  between 
Cairo  and  New  Orleans.  The  condition  of  the  post  lights  and  their 
outfits,  and  the  efficiency  of  the  service  rendered  by  the  keei)ers,  is 
satisfactory.  The  district  has  just  been  provided  with  100  new  brjrss 
lanterns,  of  the  improved  No.  2  Marine  Signal  pattern,  eijuipped  with 
white  Fresnel  globes,  and  burners  carrying  an  inch  wick.  This  gives 
promise  of  being  the  best  lantern  yet  provided  for  the  lighting  of  the 
river;  as  it  is  made  of  brass  the  ccmstant  repairs  and  corres])onding 
expense  caused  by  the  use  of  the  tin  reflectors  will  be  avoided. 

The  aggregate  amount  of  the  monthly  pay-roll  of  the  laborers  attend- 
ing post  lights  at  this  date  is  $3,025,  an  average  expense  of  $8.80  ])er 
month  per  post  light,  as  compared  with  $9.02,  the  average  amount  i)aid 
during  the  last  ftscal  year.  Complete  inspections  of  the  entire  dis- 
trict were  made  during  eaeh  quarter,  in  addition  to  which  a  short 
patrol  trii)  was  made  in  the  latti»r  part  of  October,  1892. 
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Sixtecntii  District. 

The  following  is  an  exhibit  of  the  work  done  during  the  year: 

Number  of  po8t  lights  visit*'*!,  ins]>ected,  pai<l,  and  8up]>Iie(l I,  407 

Number  post  lights  established 'M\ 

Number  of  post  lights  disoontiinit'*! Xi 

Number  poet  lights  moved 247 

Number  of  keepers  discharged 114 

Number  of  keepers  appointed Ill 

Number  of  trees  felled  (over  4  inches  in  diameter,  \ 3, 840 

Number  of  acres  of  willows,  brush,  etc.,  cleared ^3f 

Number  of  gallons  of  mineral  oil  issued  to  keepers 13, 568 

TENDER. 

The  Joseph  Henry. — This  steaniei*  received  varions  minor  repairs. 

There  is  now  being  placed  on  the  tender  a  system  of  heating  by 
steam,  which  when  ex>mpleted,  mil  furnish  the  desired  temperature  in 
winter,  and  do  away  with  the  stoves  heretofore  nseil.  This  will 
inatenally  lessen  the  chance  of  loss  by  fire. 

During  the  year  the  tender  steamed  about  8,954  miles,  and  eonsiimod 
about  1,065  gross  tons  of  (^al,  at  an  average  cost  of  $3.10  per  ton. 

She  was  under  steam,  exclusive  of  238  days  on  the  donkey  boiler, 
119  days. 

CONCLUSION. 

In  concluding  this  report,  the  Board  takes  ])leasure  in  stating  that 
each  of  the  sixteen  light-house  districts  into  which  the  establishment 
is  divided  is  in  good  working  condition. 
All  of  which  is  respectfully  submitted. 

Jas.  a.  Greer, 
RearAilmiralj  U.  S.  Xary,  Chairman. 

R.    1).    KVANS, 

Captain^  U.  8.  JVfiry,  Xaral  Secretary. 

F.  A.  Mahan, 
Captain  of  Engineers,  U.  8.  Army,  Engineer  Secretary. 

The  Secretary  of  the  Treasury. 
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REPORT 

UPON  TIIE 

ELEUTRIC-BUOY  PLANT  IN  NEW  YORK  LOWER  BAY  AND  IN  L\KE  MICHIGAN  ON  THE 

WATER  FRONT  OF  CHICAGO,  ILLINOIS. 

BT 
LIEUT.  COMMANDER  CLIFFORD  II.  WEST,  V.  S.  NAVY. 
•       A89istani  to  the  Inspector  of  the  Third  Light- House  District, 
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THE  ELECTRIC-BUOY  PLANT  IN  NEW  YORK  LOWER 

BAY  AND  AT  CHICAGO,  ILL. 


-     Offick  ok  Insi'f.ctor.  TiriRh  PisrnirT, 

Tompkinsvillr,  .V.  •)'.,  Jugitst  .1,  ISUS, 

Sir:  In  obedience  to  yonr  verbal  order.  I  havo  tbt;  lioiior  t»»  Hiibiiiit  the  followjui; 
report  for  tbe  fi«eul  year  of  1892- *93  as  to  the  coiKlitioii  niid  I'tTicieiiey  of  the  electric- 
buoy  plant  in  New  York  Lower  Hay,  coiiipri«iii;jf  six  Ii>^bted  buoys  in  (ie4lney  t'hau- 
nel  and  one  lighted  buoy  on  Southwest  Spit. 

I  havo  also  to  submit  a  report  as  to  the  electric  buoys  eKtablisbed  by  the  Li«:bt- 
H0U.S6  Hoard  in  J^ake  Miehi|(aU;  marking  the  path  of  the  water  route  from  the  city 
of  Chieagti  to  the  grounds  of  the  World  s  Fair. 

Except  as  to  the  items  not^d  below  the  Sandy  Mook  electrie-buoy  plant  is  gener- 
ally in  very  good  working  order,  and  continues  to  bo  one  of  the  most  important  aitls 
to  navigation  under  the  control  of  the  Light-I louse  Establishment.  I  can  not  but 
reiterate  in  this  report  all  the  Hrgnracnts  in  favor  of  this  plant  that  I  set  forth  in  my 
lengthy  and  detailed  rejiort  for  the  iiscal  year  of  1891-'J>2.  The  buoys  are  held  in 
increased  estimation  by  the  pilots  and  soa-faring  community  of  New  York,  as  is 
shown  by  the  steady  increase  of  vessels  passing  Sandy  Hook  bar  at  night  in  all 
weathers  and  even  in  fog. 

The  monthly  increase  of  vessels  pjissiug  the  bar  between  sunset  and  sunrise  for 
the  tiscal  year  of  1892-*93  over  189l-'92  is  7.3  per  cent,  while  the  increase  of  1892-03 
over  that  of  1888-89  (the  year  the  buoys  were  first  lighted)  is  119.3  per  cent. 

The  past  winter  of  1892-^93  was  the  most  severe  exi>erienced  about  New  York  for 
abont  twenty  years.  All  buoys  in  New  York  Harbor  were  more  or  less  displaced  at 
time«  by  the  huge  fields  of  floating  ice,  and  the  daily  services  of  two  light-house 
tendeTi«  were  emi>loyed  for  several  weeks  to  keep  the  buoys  in  their  proper  i)osi- 
tions.  During  this  almost  unprecedented  ice  season  it  was  found  to  be  impossible 
to  projMjrly  display  the  incandescent  lamps  on  the  buoys.  Huge  balls  of  ice  froze 
on  the  heads  of  the  buoys,  and  when  the  buoys  themselves  dipped  below  tlu»  float- 
ing fields  of  ice  the  buoy  lanterns  with  their  various  attachments  were  in  danger 
of  being  carried  away  by  the  blows  of  the  ice  pack  The  lanterns,  etc.,  were 
therefore  unshipped  from  the  buoys  and  taken  on  shore.  On  account  of  this  severe 
fee  season  the  electric-buoy  x)lant  was  not  operated  from  January  13,  1893,  to  March 
7, 1893,  or  a  period  of  abont  eight  weeks. 

Bat  this  very  temporary  cessation  of  the  lighting  proved  the  cxtrenu)  usefulness 
of  the  system,  as  in  the  mouth  of  February  only  11  vessels  passed  over  the  bar 
between  sunset  and  sunrise,  while  for  the  same  mouth  of  1892,  when  there  was  lit  tie 
or  no  ice,  80  vessels  crossed  the  bar.  From  the  fact  that  10  of  these  11  vessels  went 
to  sea.  while-only  I  entered  port,  it  is  plam  that  the  cessation  of  passing  the  bar 
■was  not  due  to  fields  of  ice,  but  to  a  hesitation  on  the  part  of  pilots  to  enter  port 
unless  the  Imr's  limits  were  accurately  marked  by  the  lighted  buoys.  The  observer 
of  the  New  York  Maritime  Exchange  at  Sandy  Ho4>k  reports  that  when  the  buoys 
■were  not  lighted  a  great  number  of  Vessels  approached  Sandy  Hook  bar  at  night  as 
far  as  the  pilots  considered  it  prudent,  and  would  tlien  (Mst  auciior  utitil  daylight 
cam«^  for  finding  their  way  into  port.  No  more  convin«ing  demonstration  of  the 
ssefalness  of  the  lighted  buoys  could  lie  giv(;u  than  a  citation  of  these  facts. 
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Althoiigli  the  system  waa  thus  t4*mporitrily  Huspeuded  throagb  %he  rijjore  of  nature, 
it  is  not  probal)le  that  Riich  a  winror  will  be  of  freqneut  occnneiice  miless  the 
climate  of  tliis  latitude  baa  suddenly  undergone  great  changes.  The  two  mouths* 
8U8])en8ion  of  the  syatem  really  amount-s  to  a  very  small  percentage  of  its  five  years 
of  usefuIuesH  since  1888,  and  should  such  a  severe  winter  not  occiir  again  for  another 
twenty  years  the  matter  of  the  temporary  nonligbting  would  really  become  a 
vanishing  factor  in  comparison  with  the  greatly  preponderating  beneficent  results. 

Kki'aiks  Neki>kd. 

The  two  vertical  cylindrical  tubular  boilers,  each  of  10  horse  power,  have  now- 
been  in  almost  constant  use  at  the  station  for  the  past  live  years,  and  arc  beginning 
to  rec[uire  frequent  repairs.  I  would  respectfully  recommend  that  a  25  horse  power 
locomotive  tubular  boiler  be  at  once  supplied  the  station  to  alternate  in  use  with 
the  two  vertical  boilers.  The  vertical  type  of  boiler  has  been  foimd  exceedingly 
flitlicult  to  repair  as  to  the  tubes.  The  bad  quality  of  fresh  water  at  this  station 
has  also  had  an  injurious  effect  as  to  sediment  on  the  crown  sheet,  etc.,  of  the 
vertical  boilers  which  the  type  of  horizontal  boiler  would  nentraUze. 

The  electric  cables  are  generally  in  good  condition  except  the  single, conductors 
from  the  junction  boxes  to  each  buoy.  During  the  present  summer  those  cables 
will  be  replaced  by  now  ones  already  in  stock. 

The  west  side  of  Sandy  Hook  having  made  out  some  2.^0  feet  to  the  westward 
during  the  past  year,  the  cable  leading  to  Southwoiit  Spit  Buoy  (No.  12)  is  now 
practically  covered  by  a  sand  bank,  but  this  burying  of  the  cable  will  cause  no  bad 
el^'ects. 

The  new  method  of  splicing  the  conducting  wires  of  cables  by  an  ordinary  junc- 
tion tube  iustea<l  of  soldering  them,  as  formerly  done,  has  met  with  great  success. 
It  is  found  that  the  new  method  prevents  the  splices  from  burning  out  as  they  fre- 
quently did  w^ith  solder. 

The  land  wire  hues  leading  t.o  the  main  cables  at  the  north  end  of  th'to  Hook  are 
getting  to  be  drawn  very  fine  by  their  mere  weight,  so  that  they  may  have  t.o  be 
replaced  by  new  wires  during  the  coming  year.  v 

The  engines,  dynamos,  power  house,  and  keeper's  dwellings  are  in  good  repair. 

The  quality  of  coal  supplied  this  station  during  the  past  year  has  been  of  a  far 
superior  quality  to  that  formerly  furnished,  and  good  resnlts  have  been-  therefore 
shown  in  keeping  up  steam  and  in  economy  of  expenditure. 

A  length  of  850  feet  of  piping  has  been  laid  frohi  the  power  house  to  the  sea  front 
lor  watering  the  steam  launch. 

The  old  steam  launch  of  the  Armcria  is  still  used  by  the  keepers  of  tlie  station  to 
make  occasional  repairs  to  the  cables.  The  hull  of  the  launch  is  good,  but  tho 
boiler  is  weak  from  many  soft  patches.  The  engine  has  mnch  lost  motion  as  to 
the  eccentrics,  etc.,  which  it  is  impossible  to  fully  correct  on  account  of  the  worn 
down  condition  of  the  bearings. 

On  November  25,  1892,  Mr.  J.  T.  Dixon  succeeded  Mr.  W.  S.  Brown,  as  keeper  in 
charge  of  the  station,  and  under  his  care  the  high  efficiency  of  the  station  has  been 
maintained. 

Appended  hereto  is  Table  1  showing  the  number  of  vessels  which  have  made  use  of 
the  lighted  buoys  in  passing  the  bar  between  sunset  and  sunrise  during  the  fiscal 
year  of  1892-^93.  There  is  also  a  general  synopsis  and  percentage  of  results  from 
the  inception  of  the  system.  It  is  noteworthy  that  these  are  highly  gratifying,  and 
fully  demonstrate  the  increased  usefulness  of  the  Sandy  Hook  electric-buoy  plant. 

Report  as  to  the  Electric    Buoys  Established   in  Lake  Michigan  nkar 

Chica(jo. 

The  United  States  Light-House  Board,  by  its  letter  of  March  8,  1893,  directed  the 
inspector  of  the  third  light-house  district  on  account  of  his  extensive  experience    ; 
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with eleetric-ligh ted  hnoys,  to  formulate  a  plan  for  lighting  the  C-hicago  \vater' 
front  with  lighted  buoys  for  a  distauc-e  of  abont  7  miles,  or  from  the  break- 
Tratcr  near  Van  Bnren  Street  dock  to  the  Casino  dock  on  the  grounds  of  tlto 
World'b  Fair.  These  buoys  were  to  indicate  a  highway  by  day  and  by  night  for 
the  many  steamers  plying  between  Chicago  and  the  Casino  dock,  guiding  them  clear 
of  the  numerous  shoals  making  out  into  I^akc  Michigan  from  the  main  shore.  The 
Bosrd  ordered  that  the  plant  be  temporarily  maintained  during  the  period  of  the 
Exposition. 

The  electric  buoys,  besides  being  of  benefit  to  the  commerce  of  Lake  Michigan, 
voQid  also  illustrate  to  the  multitudes  of  people  visiting  the  Exposition  this  plan 
of  lighting  harbors  (which  liaa  been  successfully  operated  for  five  yoare  past  in  the 
waters  of  New  York  Bay),  and  thus  bring  the  particular  merits  of  the  system  to  the 
attention  of  the  world. 

Aj9  you  are  aware,  several  difficulties  presented  themselves  on  first  viewing  the 
situation  as  to  the  distance  to  bo  lighted.  The  details  of  the  system  adopted  in 
New  York  Bay,  where  each  buoy  is  supplied  by  an  iudejiendent  copper  wire,  weie 
found  to  be  impracticable  at  Chicago,  on  account  of  the  long  distance  to  be  light-ed 
(7  miles),  as  well  as  the  large  number  of  buoys  employed.  The  Now  York  system 
applied  there  would  require  enormous  cables  and  a  great  amount  of  copper  for  the 
conductors.  Such  requirements  rendered  the  New  York  system  unattainable  at 
Chicago  from  a  pecuniary  standpoint. 

To  reduce  the  size  of  the  cables  and  number  of  conductors  two  other  plans  were 
considered : 

(1)  Of  running  the  main  cable  in  a  trench  along  the  shore  line  and  having  it 
tapped  by  .separate  foeders  to  each  buoy. 

(2)  By  having  one  main  cable  from  each  end  of  the  plant,  thus  dividing  the  work 
heiwoen  them  of  supplying  the  current  to  the  13  buoys,  each  cable  being  supplied 
hy  a  separate  dynamo.  After  full  consideration  both  these  devices  were  rejected  as 
presenting  insurmountable  objections.  « 

The  only  plans  that  remained  to  be  regarded  were  the  high-teuHion  systems: 

(1)  As  to  the  multiple  system  of  lighting. 

(2)  The  high-tension  system  either  with  an  alternating  current  or  with  a  direct 
<'onstant  current. 

The  multiple  system  of  lighting  was  rejected  as  necessitating  two  right-angle 
sphces  under  water  to  the  main  cable  at  each  buoy,  which  would  be  difficult  to 
keep  in  order,  as  well  as  being  comparatively  inaccessible.  Another  objection  was 
the  necessity  of  having  different  sizes  of  conductors  in  the  cable  at  various  dis- 
tances from  the  dynamo,  in  order  to  maintain  the  lamps  at  the  same  photometric  power. 

Tlie  high-tension  series  system  was  then  considered : 

(1)  As  to  an  alternating  current. 

(2)  As  to  a  direct,  constant  current. 

It  was  first  proposed  to  use  the  alternating  current  with  a  converter  or  trans- 
former on  the  Casino  dock,  and  a  small  converter  in  the  head  of  each  buoy,  so  that 
esch  lamp  would  be  lighted  by  an  induced  current,  and  thus  render  the  main  cir- 
cuit independent  of  accidents  resulting  to  any  number  of  lamps.  For  lack  of  time 
the  converters  for  buoys  were  not  made,  but  an  ordinary  shunt  coil  substituted  in 
the  bnoy  head,  thereby  reducing  the  voltage  of  the  main  cuiTent  to  100  for  each 
buoy  lamp. 

Therefore  in  general  terms  experiments   were  .first  begun   with  a  Jiigh- tension 
series  system,  alternating  current,  using  a  main  converter  on  shore  and  a  small 
;-  shunt  coil  in  the  head  of  each  of  the  buoys.    The  details  of  the  system  are  described 
as  follows: 

SUBMARINE  CABLE. 

Length  13..5  miles  from  end  of  Casino  dock  and  return,  at  which  point  the  land 
^ires  of  the  Exposition  formed  conductors  to  the  dynamo.  Conductor  of  cable  made 
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x)f  seven  Xo  16  B.  &  S.  copper  wires,  insulated  to  0.365  of  an  inch,  with  tliroc-ooats 
of  purest,  well-seasoned  gutta-porcba,  then  served  with  two  coats  of  tine  jute. 
Protected  outside  by  one  armor  of  16  No.  5  B.  &  S.  wires.  External  diameter  of 
cabh',  1  inch.  Armor  wire  galvanized,  but  not  with  extra  coating  (sw  in  New 
York  waters),  the  water  of  Lake  Michigan  being  fresh.  Weight  1.3  pounds  to  the 
foot.  Copper  core  very  flexible  and  whole  cable  easily  handled  and  not  liable  to 
kink.  Insulation  1,000  megohms  per  mile.  Capacity  0.31  microfarads  per  mile. 
The  cable  is  considered  the  best  as  to  insulation  yet  turned  out  by  the  Bishop  Gutta- 
percha Company.  *■ 

At  each  buoy,  at  a  point  2  feet  above  the  water  line,  the  cable  was  cut  in  two 
and  a  small  rubber  insulated  conductor  spliced  in  each  cud  of  the  cable  to  carry  the 
current  to  the  lamps.  This  was  done  to  avoid  carrying  the  considerable  weight  of 
the  cable  above  the  supporting  surface  of  the  water,  as  well  as  to  protect  the  gutta- 
percha of  cable  from  the  direct  rays  of  the  sun. 

The  small  rubber  insulated  conductor  was  made  as  follows: 

Copper  conductor  formed  of  12  wires,  No.  19  B.  &  S.  Three  layers  of  rubber — 
first,  brown  rubber j  second,  white  core;  third,  vulcanized  rubber.  Outside  of  all 
was  rubber  tape,  and  then  a  braid  which  had  been  boiled  in  a  water-proof  com- 
pound. *• 

Insulation,  2,000  megohms  per  mile. 

Capacity,  0.28  microfarads  i)er  mile. 

This  rubber  conductor  was  laid  in  a  groove  in  the  buoy  and  protecte<l  by  battons 
from  out«idc  friction.  The  rubber  insulated  wire  was  spliced  to  main  cable  by  a 
small  copper  sleeve.  Hot  metal,  half  and  half  solder  (tin  and  lead),  was  poured  over 
joint.  A  normal  gutta-percha  joint  was  made.  This  was  lapi)ed  over  with  jute, 
wound  with  tape  and  finally  shellaced. 

BUOY,   ETC. 

Tliirteen  buoys  of  juniper  (cedar)  wood,  anchored  by  seven  first-chvss,  cast-iron 
sinkers  (3,300  pounds  each)  and  six  second-class  sinkci-s  (1,800  pounds  each),  in 
depths  of  water  varying  from  17  to  30  feet.  Height  of  lamps  above  water  level, 
about  12  feet.  A  shunt  coil  (per  sketch  annexed)  in  the  head  of  each  buoy  to  reduce 
voltage  to  100.  , 

LAMPS. 

Edison  incandescent,  5-inch  globe,  spiral  filament,  100-candle  power,  4.6  to  6  V 
aml>^^e8. 

ELECTRICAL  APPAHATUS. 

On  switch  board  in  cable  house,  end  of  Ciisino  dock.  One  main  converter  (trans- 
former). Two  single,  iiole-knife  switches.  Two  Hill  switch  and  fuse  boxes.  Two 
Wurtz  lightning  arresters.  Alternating  current  sup])lie<lby  the  Exposition  author- 
ities from  a  10,000-1  ight  WcHtinghouse  dynamo. 

Current  delivered  at  2,200  volts  and  transformed  down  to  1,160  volts. 

ExperimcuiH  of  Fridaif  nighij  June  .i'-^,  1S93. — First  test:  Converter  used;  aecMSond. 
ary  induced  current  of  1,460  volts;  current  1.5  amprrcs;  13  buoy  lamps  brought  up 
to  only  a  cherry-red  incandescence. 

Second  test:  Primary  current  used  without  converter;  volts  2,200:  current  0.75 
amp^re8;  13  lamps  slightly  brighter  incandescence. 

Third  test:  Converter  connected  in  series  with  primary  current,  multiple   series 
system;  volts,  3,360;  no  current  whatever  apparent  by  ammeter;  six  pilot  Iaini»s  of 
100  volts,  5  amp^res,  illuminated  above  candle  power,  with  only  one  pole  of  dynamo  i 
connected,  showing  Tesler  etlect  and  great  capacity  of  armor  of  cable.     Buoy  hniipai 
slightly  incandescent.     In  the  third  test  when  the  current    was  grounded  to   armor 
of  cable,  the  lamps  came  up  to  higher  caudle  i)Owcr,  but  the  head  of  buoy  (No.  1)» 
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neareBt  Cwiao  dock,  displayed  balls  of  fire  as  big  as  oocoanats,  and  severe  shocks 
were  felt  at  switchboard.  The  head  of  No.  1  buoy  was  afterwj&rds  found  to  be  badly 
burned,  the  current  following  the  course  of  iron  bolts  in  buoy  head.  The  ezperi- 
ment  diowed  the  armor  of  cable  to  act  as  a  sort  of  condenser.  A  strong  contra- 
eleetromotive  force  was  thus  induced,  rendering  difficult  the  passage  of  any  current 
through  the  main  conductor.  Alternations  amounting  to  16,000  were  first  used  with 
the  dynamos.  These  were  afterwards  reduced  to  7,000,  with  no  beneficial  effect. 
Except  in  the  Ticinity  of  No.  1  buoy,  the  cable  showed  good  insulatian,  after  these 
wmewhat  crucial  tests  with  a  very  high  potential.  If  the  Edison  lamps  had  been 
made  for  a  current  of  3.2  amperes  (upon  which  their  lighting  was  predicated)  instead 
of  for  4.B  to  6  amperes  (as  used)  it  remains  to  be  seen  if  better  results  as  to  their 
iocftodeseenoe  could  not  have  been  obtained. 

Ab  the  alternating  system  as  thus  applied  was  found  to  be  impracticable,  it  was 
finally  decided  to  remove  all  the  shunt  coils  and  Edison  lamps  ftom  the  heads  of  buoys, 
sod  adopt  the  high-tension  series  system  with  a  direct  and  constant  current,  using 
lOO-eandle  power  Bernstein  lamps. 

Aeoordingly,  on  the  night  of  Saturday,  July  1, 1893,  the  plant  was  so  put  into 
operation  with  successful  and  gratifying  results  as  to  the  brilliancy  of  all  the  lamps. 
The  current  of  10  amperes  is  supplied  by  a  Fort  Wayne  arc  dynamo  of  2,200  vnlts 
between  terminals,  which  also  feeds  twonty>four  arc  lamps  located  in  Machinery 
Hall  of  the  Exposition.  At  this  date  of  writing  the  plant  is  still  in  successful 
operation.  This  system,  however,  lias  the  disadvantage  of  a  liability  of  burning 
out  the  dynamo  in  case  of  a  ground  to  the  cable.  On  the  contrary  with  the  alter- 
nating current  and  a  main  converter  the  dynamo  is  independent  of  such  accidents, 
which  could  only  result  in  burning  out  a  fuse  plug  at  the  converter. 
•As  this  length  of  submarine  cable  (13.5  miles)  is  the  longest  thus  far  used  in  the  world 
for  electric  lighting,  the  experiments  were  watched  with  more  than  usual  interest 
by  many  electrical  experts  at  the  World's  Fair. 

In  view  of  the  new  conditions  there  presented  in  electrical  science,  and  of  the 
widespread  interest  manifested,  I  would  respectfully  suggest  that^further  experi- 
ments be  conducted  on  or  about  October  10,  next,  with  the  present  plant,  care  lieing 
taken  by  Qovemment  officers  present  that  the  cable  be  not  subjected  to  undue  strain. 
At  the  alternating  current  is  the  more  elastic,  and,  in  the  opinion  of  many  promi- 
nent experts,  the  current  of  the  future,  it  would  perhajM  be  advisable  to  conduct 
the  experiments  with  that  current.  Very  slight  modifications  in  the  present  plant 
▼oold  be  needed.  The  main  converter  is  already  in  place  and  a  small  converter 
conid  be  made  for  the  head  of  one  buoy,  together  with  a  lamp  of  proper  resistance. 

With  results  thus  obtained  valuable  data  might  be  determined  involving  the  whole 
iiitore  of  subaqueous  electric  lighting,  as  to  its  efficiency  and  economy,  and  conse- 
quent Airther  adoption  by  the  United  States  Light- House  Establishment. 
Yecy  respectfully,  your  obedient  servant, 

CiJVFORD  H.  West, 
Lieutenani-Cammander,  U.  8.  Navy, 
Assistant  to  Third  Light- House  Inspector, 
Capt  W.  8.  SCHI.EY,  U.  S.  N., 

Inspector  of  the  Third  Light-House  District,  TompkinsvUlSf  N.  T. 
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Tablb  1. — Shinoing  the  number  of  vessels  using  the  Gedney  Chomnely  New  York  Lower  Bay, 

between  sunset  and  sunrises  in  the  fiscal  year  of  189$^9S, 


Tear  and  month. 


July , 

Angiist..., 
September. 

October 

If  oTember . 
Peoember  . 


January. . 
February. 
March . . . , 

April 

May 

June 


1892. 


1803. 


Bound  In. 

Bound 
out. 

Total. 

M 

13 

47 

69 

13 

66 

51 

18 

69 

62 

21 

83 

52 

29 

81 

61 

89 

100 

28 

4 

32 

1 

10 

11 

29 

17 

46 

37 

19 

56 

41 

24 

65 

38 

8 

46' 

Bemarka. 


Heavy  floating  ice  In  New 
York  Harbor  rendered 
system  inoperatiye  from 
January  13  io  March  7. 


SYNOPSIS, 


FiMcal  yeoi-  of ; 


Total  number  ot  veMoth 

Coming  in  

(icing  oat — 

Ayerage  p«r  month ; 

Coming  in 

Going  out , 

Toial 


188S-'89 
(7  months). 


171 
63 

34 


.tii 


1889-'90. 


•  *   ^va«M* 


877 
192 

31.4 
1(1 

47. 4  T 

I 


1890-'91. 


1892-^93 
(10  months). 


Percentage  of  increase  per  month,  1892-*98  (70.2)  over  1881-*92  (65.4) . 
Percentage  of  increase  per  month,  1882-'98  (70.2)  over  1886-*89  (82) .. 


Per  cent. 

7.8 

U9.8 


I  •   ■• 


.  *♦ 


•       ••  r  ^« 


»  »      •  ■*» 


Copt  A 


\S    €Mf» 
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Tablb  1. — Showing  the  number  of  veaseU  using  the  Gedney  Channely  New  York  Lower  Bay, 

between  sunset  and  sunrise^  in  the  fiscal  year  of  189B^9S. 


year  and  month, 


1892. 

July ,..r 

AngiiBt...,,, ,... 

Septnmber ,...,... 

October , 

Kovember 

December 


*  January.. 
February 
March... 
April.... 

May 

June  .... 


1893. 


Bound  in. 

Bound 
out. 

Total. 

U 

13 

47 

5» 

13 

66 

51 

18 

09 

02 

21 

83 

52 

29 

81 

61 

89 

100 

28 

4 

32 

1 

10 

11 

29 

17 

46 

37 

19 

50 

41 

24 

65 

38 

8 

46' 

Bemarka. 


Heavy  floating  ice  in  Ne-w 
Tork  Harbor  rendered 
syBtem  inoperative  fmn 
January  13  to  March  7. 


SYNOPSIS. 


F^MCfii  year  of..., \ 


Total  number  of  voH^ifh. : 

'        Coming  in  

Going;  out 

Average  per  month : 

Coming  in 

Going  out 

Toial 


1888-*89 
(7  months). 


171 
53 

34 


1889-'90. 


-!  — 


.<}ji 


377 

192 

31.4 
16 

47.4 


1890-'91. 


Percentage  of  inoreaae  per  month,  1892-*98  (70.2)  over  1891-92  (65.4) . 
Percentage  of  increaae  per  month,  1892-*93  (70.2)  over  1888-*89  (32)  .. 


470 
297 

39.1 
24.7 


63.8 


1891 


-*92.j 


533 
252 

44.4 

21 


65.4 


1892-1» 
(10  months). 


487 
215 

48.7 
21.5 


70.  a 


■ 


^9 


Percent. 
7.5 

uas 


J 


..  J 


i 


-  f  J 


■ 


Zieu.C^i 


H 


J  r>f/# 
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ttECTRIC-UfiHTED  BUOYS  ON  THE  CHICAGO  WATER  FRONT,  LAKE  MICHIfiAN, 

MAINTAINED  DURLN6  THE  COLUMBIAN  EXPOSITION. 

BY 

JOHN  J.  BKICE,  COMMANDER,  fJ.  S.  NAVY, 
Inspector,  Ninth  Light-Houae  JHsiricU 
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THE  ELECTRIC-LIGHTED  BUOYS  ON  THE    CHICAGO 

WATER  FRONT,   LAKE  MICHIGAN. 


Office  of  Inspector,  Ninth  Dibtbtct, 

Chicago,  111,,  Jvlif  15, 189S. 

Sirs:  I  have  the  honor  to  sabmit  the  following  report  relating  to  the  work  and 
methods  adopted  in  eetablishing  electric  hnoy  lights  as  a  fairway,  marking  the 
channel  from  Van  Buren  Street  wharf,  Chicago,  to  the  Casino  wharf  at  the  World's 
Fair,  commencing  May  1  in  the  pieliminary  work,  by  placing  ordinary  spar  buoys 
to  mark  the  line  of  electric  lights. 

The  plan  inclosed  for  locating  the  buoys  was  carried  out  and  consists  of  13  cedar 
buoys  of  different  sizes  adapted  to  the  depth  of  water  ranging  from  19  to  30  f^et. 
They  are  half  a  mile  apart,  (sketch)  commencing  one-half  mile  from  the  (*a8ino 
wharf  and  running  in  a  line  passing  halfway  between  the  outer  and  inner  H^ule 
Park  Shoals,  a  mile  and  three-quarters  from  shore  at  the  farthest  point.  Bt^twcen 
these  shoals,  they  turn  at  an  angle  and  run  in  the  direction  of  Van  Buren  Street 
wharf,  the  last,  or  thirteenth  buoy  being  located  one-half  mile  south  of  the  Chicago 
South  Breakwater. 

The  buoy  is  of  cedar  (sketch),  with  a  cavity  in  the  side  large  enough  to  admit 
two  parts  of  the  cable,  and  allow  a  batten  to  fit  snugly  over,  after  the  splices  are 
made.  The  cable  enters  the  buoy  about  3  feet  from  the  heel,  and  posses  up  its 
entire  length  to  the  lamp,  in  a  groove  or  slot  cut  in  its  side  for  the  purpose.  T)ie 
buoys  are  anchored  with  iron  sinkers  of  the  first  and  second  class.  There  is  also  an 
iron  ring  fitted  in  the  eye  of  the  strap  on  the  buoy,  which  is  used  only  for  loweriufi^ 
the  buoy  in  place  by  means  of  a  slip  rope.  A  scow  was  used,  on  which  the  buoys 
i^ere  fitted  and  the  splices  made,  and  when  completed  hoisted  from  the  scow  and 
lowered  into  place  by  the  derrick  of  the  light-house  tender.' 

The  cable  used  was  manufactured  by  the  Bishop  Qutta-Percha  Company,  of  New 
York,  and  is  composed  of  No.  16  copper  wire,  with  one-quarter  inch  gutta-percha 
insulation,  protected  by  a  jute  bed  of  oue-third  inch,  and  armored  by  a  galvanized- 
iron  wire  wrapped  around  spirally. 

The  cable  attached  to  the  buoys  came  in  lengths  of  little  more  than  half  a  mile, 
made  up  on  13  different  reels,  and  the  main  cable  on  3  separate  reels,  covering 
Ihe  distance  of  7  miles.  All  of  the  cables  were  reeled  off  from  a  scow  towed  from 
buoy  to  buoy,  the  main  cable  being  laid  direct  from  the  thirteenth  buoy  to  the  Casino 
^vharf,  outside  or  offshore  from  the  buoy,  to  prevent  its  drifting  inshore. 

The  original  plan  to  light  the  electric  buoys  between  Chicago  and  the  World's 
Fair,  was  with  an  alternating  current,  the  power  to  be  taken  from  the  World's 
Kair  plant.  A  special  converter  or  transformer  was  made  to  reduce  the  current  from 
tlie  World's  Fair  circuit  of  2,000  volts  down  to  1,450  volts.  Special  shunt  coils  in 
series  were  used  with  the  cable,  the  secondary  terminal  of  which  was  connected 
-with  the  lamp.  On  testing  the  cable,  although  the  electromotor  force  was  1,450 
volts,  the  current  readings  showed  only  1.5  amperes  going  into  the  lamp,  the  capac- 
ity of  the  lamp  at  the  time  being  5.2  amperes  for  normal  candle  power.  The  power 
-was  then  increased  3,300  volts,  the  current  readings  showing  only  1.2  amperes 
-with  this  increased  foree.    The  conclusion  arrived  at  from  these  unexpected  pecu- 
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liarities,  and  the  failure  of  the  system  to  operate  saccessfnllj,  is  supposed  to  be  the 
fault  of  the  spiral-armored  cable.  It  is  maintained  by  the  most  Hkillful  electricians 
here  that  the  spiral  armor  acted  as  a  condenser  and  induction  so  groat  took  place 
that  the  working  force  was  lost.  The  lamps  used  at  this  trial  were  especially  made 
of  100-candle  power  and  5.2  amperes,  100  Y.  Edison  lamps.  After  the  trial  and  fail- 
ure of  the  alternating  system,  the  lamps  and  connections  were  chuut^ed  to  an  arc  or 
direct  series  system.  The  Edison  lamps  and  shunt  coils  were  removed  from  the  head 
of  the  buoys,  and  a  Bernstein  lamp  of  100-candle  power  and  10  amperes  substi- 
tuted, and  with  an  electric  percussion  cap  fuse  introduced  for  continuing  the  uniuter- 
Tupted  current  to  the  other  lamps,  in  case  of  accident  to  the  filament  of  a  particular 
lamp.  This  fusible  plug  fits  into  a  socket  for  which  the  Bernstein  lamp  is  fitted 
(sketch)  and  closes  the  circuit  when  the  filament  breaks,  which  is  accomplished  by 
the  percussion  cap  exploding  when  the  current  is  forced  through  it  by  the  destruc- 
tion of  the  carbon  filament,  allowing  the  current  to  pass  to  the  other  lamp  through 
this  new  channel. 

The  buoys  have  been  lighted  since  the  4th  of  July  (two  weeks)  by  the  direct  cur- 
rent and  have  worked  satisfactorily  and  without  accident  of  any  kind,  with  a 
visibility  of  7  miles.  So  far  we  have  experienced  no  difficulty  with  tins  mode  of 
lighting,  and  the  only  objection  to  the  direct  current,  I  believe,  for  submarine 
work  is  that  the  cable  is  in  direct  circuit  with  the  dynamo,  consequently  danger  to 
the  apparatus  and  life  is  increased  by  ground  contacts. 

The  lighted  fairway  from  Chicago  to  the  World's  Fair  through  somewhat  danger- 
ous shoals,  has  done  away  with  all  danger  of  accident  by  collision  or  running  upmi 
reefs.  In  fact  the  channel  is  as  well  pointed  out  as  the  pathway  in  the  streets, 
calling  forth  expressions  of  admiration  and  satisfaction  from  the  community  for  this 
new  departure  in  lighting  up  the  waters. 
Respectfully, 

J.  J.  Bricb, 
Commander,  U.  S.  Navy, 
Inspector  Ninth  Light- House  District, 

The  Light-House  Board, 

Washington,  D.  C, 
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THE  ELECTRIC  LIGHT-SHIP  AT   CORNFIELD  POINT, 

LONG  ISLAND  SOUND. 


Offigk  of  Inspkctor,  Third  District, 

TompkinsrilUf  N,  Y,,  September  30,  1893. 

SiBS :  I  hare  the  honor  to -acknowledge  the  receipt  of  the  Board's  letter  of  Septem- 
ber 4,  requesting  certain  information  as  to  the  steam  power,  electric  power,  etc., 
of  Cornfield  Point  light-ship. 

This  vessel  was  built  at  West  Bay  City,  Mich.,  and  completed  Jnly,  1892.  Tlie 
dimensions  are  as  follows :  Length  over  all,  118  feet  10  inches ;  length  trom  inside  of 
radderpoet  to  inside  of  stem,  110  feet;  beam  molded,  26  feet  6  inches;  depth  of  hold 
from  top  of  keel  to  top  of  beam,  14  feet  6  inches.  The  material  of  the  hull  is  iron 
throughout,  with  a  tensile  strength  of  48,000  pounds  and  an  elongation  of  16  per  cent 
in  8  inches*  as  a  minimum.  The  material  of  the  boilers  is  steel,  with  a  tensile 
strength  of  between  58,000  and  67,000  pounds,  with  an  elongation  of  not  less  than  22 
per  cent  in  8  inches  for  shell  plates,  and  a  tensile  strength  of  between  50,000  and 
58,000  pounds, /and  an  elongation  of  not  less  than  26  per  cent  in  8  inches  for  flan«xe 
plates.  Thb  vessel  is  fitted  with  two  continuous  deck-stringers,  is  stiffened  with 
breasthooks  and  five  'keelsons,  also  two  outside  bilge  keels.  The  thickness  of  the 
plating  is  ^,  ^,  ^  and  ^^ ;  the  bulwarks  ^.  The  deck  beams  are  of  T-bulb  pattern. 
Main  deck  is  white  pine,  3^  inches;  there  is  also  a  partial  iron  deck,  consisting 
of  stringer,  tie-plates,  mast  and  windlass  plates  of  an  average  thickness  of  -ff^ 
inch.  The  vessel  is  divided  by  four  main  bulkheads  extending  to  the  main  deck. 
The  accommodations  for  officers  and  crew  consist  of  1  cabin,  4  staterooms,  and  beds 
for  12  men.  The  vessel  is  fitted  with  a«team  windlass  with  three  wildcats  to  operate 
two  2-inch  chains  and  one  l^-inch  chain.  A  Baird's  No.  3  distilling  apparatus  is  fitted  in 
the  deck-house,  with  condenser,  aerator,  filter,  circulating  pump,  etc.,  complete.  The 
whistle  machinery  consists  of  one  horizontal  noncondensing  engine,  5-inch  diameter, 
and  6  inches  stroke,  attached  to  the  machinery  for  operating  the  steam  whistle.  The 
diameter  of  the  whistle  is  12  inches.  ,  There  is  a  wrecking  pump  with  8-inch  suction. 
The  vessel  has  two  masts  and  four  lens  lanterns  on  each  mast,  hung  in  brackets 
55  feet  above  the  water,  and  operated  as  described  under  heading  ''Electric  plant." 
Just  below  the  lamps  are  built  round  platforms,  with  a  low  wire  rail  serving  as  a 
day  mark.  These  day  marks  are  painted  black.  The  vessel  Is  painted  red,  with 
**  Cornfield  Point  Light-Versbl  No.  51."  in  white  letters  on  her  sides.  She  has  a 
main  stack,  a  donkey  boiler  stack,  and  the  steam  receiver  for  the  whistle  painted 
black.  The  boats,  one  on  each  side,  are  painted  exactly  as  the  vessel,  with  the  num- 
ber and  name  of  ship.  The  deck  house  extends  from  about  6  feet  abaft  the  main- 
mast to  about  11  feet  forward  the  main  smokestack.  The  vessel  has  a  raised  fore- 
castle 45  feet  in  length ;  her  stem  is  elliptic,  and  her  bow  nearly  straight,  with  hawse 
hole  in  the  center.    The  characteristics  of  the  vessel  are  as  follows : 

Daytime,  day  marks  and  lamps  as  described. 

Nights,  4  lamps  on  each  masthead  operated  by  electricity. 

In  a  fog,  ^^*>  Silent Jnterval^ 

8  seconds.  12  seconds.  ~ 

Blast,  Silent  interval, 

8  seconds.  12  seconds. 

an 
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Engine. — ^The  engine  is  a  compound  inverted  surface  condensing.  Diameter  ot 
cylinders  14  inches  and  24  inches;  length  of  stroke  16  inches,  indicated  horse  iK>'wer 
140  with  steam  pressure  of  100  pounds  per  gauge. 

Main  hollers. — Two,  cylindrical,  8  feet  in  diameter,  9  feet  in  length,  fitted  with 
Fox's  corrugated  furnaces  36  inches  in  diameter,  constructed  for  a  maximum  steam 
|>re8sure  of  110  potinds  per  gauge,  the  grate  surface  being  35  square  feet» 

Donkey  boiler, — One  vertical)  tubular  7  feet  3  inches  in  height  and  54  inches  tn 
diameter.    The  grate  surface  is  11.5  square  feet. 

This  boiler,  designed  and  built  to  run  the  steasn  "windlass  and  to  heat  the  vessel 
only,  has  been  connected  to  fog-signal  engine  and  whistle  receiver.  While  this 
boiler  has  capacity  enough  to  blow  the  12- inch  whistle  for  a  limited  period^  it  is 
too  small  to  run  the  fog  signal  for  any  length  of  time.  % 

The  cost  of  the  above  can  not  be  given,  as  they  are  included  in  the  gross  contract 
price  of  the  vessel,  which  is  not  known  in  this  office. 

Electric  engines, — ^Two  horizontal  high-speed  engines  of  the  "Ideal**  type,  with 
automatic  cut-oif  governor,  capable  of  developing  8  horse  power  at  normal  speecl 
with  70  pounds  of  steam,  cutting  oflf  at  a  quarter  stroke. 

Dynamos. — Two  dynamos  of  the  Thomson-Houston  type,  compound  wound,  of  00 
amperes  capacity,  with  an  electromotive  force  of  about  110  volts  at  terminals  of 
machine,  automatically  regulated  so  that  three-fourths  of  the  lamps  can  be  extin- 
guished with  safety  without  material  change  of  speed.  The  engines  and  dynauioe 
are  so  located  that  with  the  Evans  friction  cones^  either  engine  can  run  either  or 
both  dynamos. 

Flashing  device, — In  the  electric  circuit  there  is  a  device  fbr  alte^ately  opening 
and  closing  at  regnlar  intervals,  the  circuits  to  the  eight  incandescent  lights  at  two 
mastheads. 

Masthead  lanterns. — ^There  are  four  lens  lanterns  (with  totally  reflecting  prisms) 
at  each  of  the  two  mastheads.  Each  of  the  lens  lanterns  contains  one  100-candle 
power  incandescent  lamp,  or  eight  incandescent  lamps  in  all  the  lanterns. 

Lighting  of  decks  of  vessel. — Besides  the  incandescent  lamps  in  lens  lanterns  the 
decks  of  the  vessel  are  lighted  by  twenty  16-candle  power  incandescent  lamps. 


Cost. 


Two  Ideal  engines  with  4  pulleys . . . 
Two  Thomson-Houston  dynamos. «. 

One  ammeter , 

One  voltmeter 


One  flashing  device. 


/ 


$2, 080. 00 


Eighteen  100-candle  power  incandcKcent  lamps 

Forty  16-candle  power  incandescent  lamps - 

One  spare  armature 

Installation  of  the  above,  together  with  complete  wiring  of  the  vessel 185. 00 

Eight  lens  lanterns  with  totally  reflecting  prisms  and  brackets  complete ...  1. 50O.  i)0 

One  spare  armature 100.  00 

One  spare  voltmeter ». 46.00 

One  spare  ammeter 35^  qq 

One  Tyler  Rheostadt 50^  qq 

One  flashing  device 30^  qq 

Five  hundred  feet  No.  14  Grimshaw  win? 7.50 

Eight  No.  1  copper  brushes  (commutator) 12.  00 

One  spare  piston  valve 3.  00 

Two  crank  brasses  and  studs  (spare) 20.  00 

Miscellaneous  stores  and  material I47. 19 

'^^^^^ 4, 217. 69 


*By  contract  with  Thomson-Houston  Company. 
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The  vessel  has  been  consnmiDg  coal  at  the  rat«  of  50  tons  a  month,  naing  steam 
firom  the  main  boilers  for  both  fog  signal  and  eleotric  lights.  As  fog  occnrs  but  a 
small  proportion  of  the  total  time,  the  expenditure  by  main  boilers  is  necessarily 
quite  waatefnl  for  running  only  one  small  SHiorse  po^er  engine  for  the  dynamo. 
Tbeaaxiliary  boiler  fitted  in  the  vessel,  designed  and  built  to  run  the  steam  wind- 
lass and  beat  vessel  only,  is  not  of  sufficient  power  to  ran  one  of  the  dynaum 
engines. 

The  veaeel  was  placed  on  her  station  December  15,  1892,  has  been  moored  with 
single  cable  and  will  be  moored  with  bridle  this  winter.  The  total  amount  of  coal 
famished  this  vessel  up  to  July  1,  1893,  is  211.8  tons.  The  first  of  July,  1893,  the 
bankers  contained  34.9  tons;  total  consumption,  therefore,  176.9  tons.  Of  this 
amount  27.3  tons  have  been  consumed  in  rnnning  the  fog  signal,  and  149.6  tons  fur 
nmningthe  electric  plant,  galley^  etc.  The  lanterns  and  electfic  plant  have  worked 
satisfactorily  since  the  vessel  was  placed  on  her  station. 
'  The  amount  of  coal  consumed  up  to  July  1,  1893,  is  176.9  tons;  taking  the  average 
price  paid,  or  $4.45  per  toti^  the  cost  of  fuel  will  be  $787.20. 

This  vessel  received  during  the  year  electric  supplies,  engineers'  tools^  medioines, 
lamps,  hoae,  bedding,  and  provisions  at  the  following  cost : 

Incidental  supplies $1,205. 18 

Repairs 127.00 

Wages , 4,928.10 

.Rations 701.07 

Shipchandlery 224.28 

Engineers*  stores 1, 113. 74 

Electric  supplies  and  lamps 3,754.03 

\  —. 

12, 053. 40 
Coal  as  above 787.20 

Total 12,840.60 

Very  respectfulljr^ 
»  W.  S.  Schley, 

Captain f  U.  S.  N., 
Inspector  Third  Light-Haute  Distrioi, 
The  L1GHT-H0U8B  Board, 

Washington,  D.  (7. 
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THE  REVOLVING  LIGHT  ON  THE  SANDY  HOOK  LIGHT- 

VESSEL. 


Office  of  Inspector,  Third  District, 

Tompkinsrilh,  N,  Y.,  October  16,  189S. 

Sirs  :  In  reply  to  the  Board's  letter  of  October  11, 1893, 1  have  the  honor  to  snbmit 
the  following  report  of  the  fitment,  workings,  etc.,  of  the  revolving  li^ht  od  board 
the  Sandy  Hook  light-vessel : 

In  1^4  were  received  at  the  U.  S.  General  Light-House  Depot  from  De  Yille  &  Co. 
of  London,  England,  two  '^ revolving  floating  lights^'  for  use  on  board  light-vessels. 
These  lights  were  not  utilized  until  August,  1891,  when  one  was  fitted  to  the  new 
light- vessel  No.  48,  now  stationed  off  Sandy  Hook,  N.  J. 

Tn  April,  1882,  the  other  English  lantern  was  fitted  to  Relief  light- vessel  No.  16, 
held  in  reserve  at  this  depot.  The  general  method  of  fitment  and  operation  is  as 
follows:  . 

In  both  light-vessels  the  revolving  light  is  fitted  to  the  foremast,  while  on  the 
mainmast  is  placed  the  ordinary  light- vessel  lantern  for  a  fixed  light.  Both  the 
fixed  and  revolving  lanterns,  when  not  in  use,  are  lowered  into  deck  houses  fitted 
with  lifting  roofs,  as  is  customary  with  all  light- vessels. 

To  put  the  revolving  light  into  operation,  the  lantern  is  hoisted  in  the  usual 
manner,  by  chains  leading  to  a  deck  winch.  When  the  lantern  reaches  its  normal 
height  on  the  foremast,  the  chariot  (on  which  hang  9  mineral  oil  lamps)  engages  by 
a  system  of -cog  wheels  with  a  single  metallic  shaft  running  up  and  securjed  to  the 
after  side  of  the  foremast.  The  9  mineral  oil  lamps  (which  are  of  the  ordinary 
constant  level  type)^are  arranged  in  3  groups  of  3  lamps  eaoh,  so  that  when  the 
bariot  revolves,  upon  which  they  hang,  a  fiash  of  light  is  produced  towards  the 
/anouff  )M*'gmeut8  of  the  horizon,  there  being  a  dark  space  between  the  different 
groups. 

Tarions  motors  for  revolving  the  chariot  inside  the  lantern  were  experimented 
with  before  the  veAsi'.i  \Vas  placed  on  its  station  (see  the  annual  report  of  Major  D. 
P.  Heap,  Corps  of  Engineers  U.  S.  Army,  for  1892).  Compressed  air,  electricity,  and 
hot  air  all  presented  difficulties  of  application  or  danger  so  that  no  one  of  these  was 
adopted.  Clockwork  actuated  by  a  very  heavy  weight  was  finally  fitted  for  turn- 
ing the  vertical  shaft  on  the  mast,  and  the  light  was  so  revolved  for  some  months 
after  the  vessel  was  first  placed  on  its  station  off  Sandy  Hook.  But  the  great  weight 
required^  together  with  the  number  of  right-angle  leads  for  wire  rope,  etc.,  ren- 
dered necessary  by  the  contracted  limits  of  the  vessel,  and  the  fact  th2i.t;  the  weightn 
had  to  be  wound  up  every  twenty  minutes  for  effective  re voiuuoxi  ol  iJ^ht,  t-ciuU^red 
this  system  enmbersome  and  undesirable. 

A  sdlntion  of  the  difficulty  was  finally  found  in  the  adoption  of  a  small  x»air  of 
fcteani  toginee,  made  for  turning  the  windlass  of  a  yacht. 

These  little  engines,  which  require  only  about  10  pounds  of  steam  for  efiective 
bpetatibn,  are  bolted  to  the  underside  of  the  deck  beams  supporting  the  forward  lau- 
iem,  and  are  well  out  of  the  way  of  work  carried  on  about  the  deck,  as  well  as  being 
protected  from  the  weather.    They  actuate  the  vertical  shaft  to  the  chnriot  of  the 
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lampoy  and  the  raTolatioDS  are  conlrolled  ^y  %  small  governor.    A  pair  of 

with  goTemor  and  wonn-gear  eompleie,  cost  aboot  $220.00.    These 

worked  efficiently  on  board  these  two  light-Tcssels,  Nos.  48  and  16,  and  reqniso  but 

little  attention. 

The  characteristie  of  the  rsTolring  light  of  Ssndy  Hook  li^t-Teesd  is  flashing  red 
erery  thirty  seconds.  The  red  light  is  prodneed  in  the  nsoal  "»*""*»'  by  red  chim- 
neys placed  on  the  9  lamps  hanging  on  chariot.  At  the  same  time,  there  is  a  fixed  red 
light  on  the  mainmast  of  Sandy  Hook  light-Teasel. 

#Tbe  rerolring  light  on  this  Tessel  is  held  in  high  estimation  by  manners 
considered  a  great  improvement  over  the  fixed  red  bghte  on  both  masts^  whi 
in  use  on  board  Sandy  Hook  light-teasel  for  a  great  number  of  yean. 
Very  lespectfuUy, 

W.  8.  ScBur 
Capfoia,  T.  &  Xary,  /m|  ' 
The  Light-House  Board, 
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repairs,  etc 37 

keepers'  salaries 37 

light-vessels 37 

buoyage 1 37 

lighting  rivers 37 

fogsignals 37 

inspecting  lights 37 

survey  of  sites 37 

special 37 

ArauasPass,  Texas 122 

ArbuHu,  tender,  seventh  and  eighth  districts 114, 120, 124 

10064 U  209 
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supply  sieamer 60,75 

ABlitobula,  Ohio,  front 142 

pierhead 142 

Anateague,  Virguua 81 

Aatomatic  buoys.    {See  BeU  buoys;  whistling  buoys.) 

Maiea,  tender,  second  light-house  district 52^59 

B. 

Ballards  Reefy  Detroit  River,  Michigsn,  light-ship 35,148 

light  and  fog-signal  station 37, 146 

Ballast  Point,  California 162 

Baltimore^  Maryland 37,94 

Baker  IsljAd,  kaasachusetts S2 

BamegatyNew  Jersey .  T9 

Bar  Point,  Lake  Erie,  light  ship  No.  59 35,149 

Bartlett  Reef  light-ship,  No.  13,  Connecticut 66 

Bayfield,  Wisconsin 37,154 

Bay  SUte  Shoal  and  Oak  Point  Shoal,  New  York 37,140 

Beacons  (day  or  onlighted)  in  first  district 41,50 

second  district 53,57 

third  district 60,68 

fourth  district 79,85 

fifth  district 89,97 

sixth  district 10S,U0 

seTeoth  district 114,117 

eighth  district 130,123 

elcTenth  district 151 

tweUth  district 162,167 

thirteenth  district 172,179 

total  number 7 

Bear  Island.  Maine,  buoy  depot ? 51 

Beaufort  Harlior,  North  Carolina 37,9^ 

Bedloes  Island.  New  York.     {See  Liberty  Enlightening  the  World.) 63 

BeU  buoys,  in  position 7 

established  during  the  fiscal  year 21 

discontinued  during  the  fiscal  year 21 

first  district 41 

second  district •- 52 

third  district ..  60 

fourth  district 79,86 

fifth  district 89,96 

sixth  district 102 

seventh  district 114 

eighth  district ....  123 

eleventh  district 151,  159 

twelfth  district 162,170 

thirteenth  district 172 

Bidders,  modifications  of  law  as  to  lowest 25 

Big  Bay  Point,  Michigan 37,158 

BigOyster  Beds,  New  Jersey 37,80 

Big  Sable,  Michigan 37,153 

Biloxi,  Mississippi 121- 

Black  Ledge.  Connecticut 87,61 

Black  River,  or  Lorain,  Ohio,  fog  signal 37 


INDEX.  211 

Black  River,  Ohio,  pierhead  range  ligbts 143 

Blakietone  Island,  Maryland 92 

Bluff  Point,  New  York '. 64 

Bodega  Head,  California '. 37,165 

Bonita  Point,  Califorriia 164 

Books,  technical 31 

Boon  Island,  Maine 37, 48 

Boston,  Maaaaohusetts,  machine  and  lamp  shop 59 

Boston  Harbor,  Massachusetts,  light-ship 37 

Boondaries  of  first  district 41 

secotrd  district 52 

tliird  district 60 

fourtli  district ' 79 

fiftli  district 89 

sixth  district 102 

seventh  district 1 14 

eighth  district 120 

ninth  dintrict 125 

tenth  district 139 

eleventh  district 151 

twelfth  district 162 

thirteenth  district 172 

fourteenth  district 182 

fifteenth  district 183 

sixteenth  district 185 

Bomquet,  steam  launch,  third  district 60 

Braddock  Point,  New  York •     141 

Bramble^  steam  lannch,  fifth  district 89, 100 

Brdzos  River,  Texas 122 

Brenton  Reef  light-ship,  No.  11,  Rhode  Island 66 

Brice,  Commander  J.  J.,  report  on  Chicago  Harbor  electric  buoys 195 

Bridgeport,  Counecticnt 37 

Bridgeport  Breakwater,  Connecticut 62 

Bridges  over  navigable  rivers,  lighting,  legislation  asked 27 

Boffalo  Breakwater,  New  York 141 

Bnffalo,  New  York,  depot 150 

.  Bull  Bay,  South  Carolina 104 

Bnoyage,  appropriation  asked  for  expenses 30 

Btatisties  regarding 7 

of  Alaskan  waters 7 

Buoys  in  first  district 41,50 

second  district 52, 58 

third  district 60,69 

fourth  district 79,86 

fifth  district 80,98 

•ixth  district 102,111 

seventh  district - 1 14, 117 

eighth  district 120,123 

ninth  district 125,135 

tenth  district 139,149 

eleventh  district 151, 159 

twelfth  district 162,169 

thirteenth  district 172,180 

Alaskan  waters 7,180 
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Buoys,  number  maintiiiDed  by  Light-House  Establishraent 7 

special,  established  and  discontinued 21 

bell,  number  in  position 7 

established  and  discontinued 21 

whistling,  number  in  position t 7 

ice,  in  second  distinct 52 

fourth  district : 79,86 

electric,  in  New  York  Bay i 7,36,60,69,187 

Chicago  and  World's  Fair  water  front 36, 71, 125,  ia>,  187, 196 

gas,  number  in  position .' 7,  S4 

of  Pintsch  pattern 34 

appropriation  for,  asked 34,38 

private,  proposed  prohibition  of 24 

changes  in 21 

Buoy  depots.    (See  Depots.) 

Bush  Bluff  Shoal  light-ship.  No.  46,  Virginia 97 

Burlington  Breakwater,  Vermont 64 

Butler  Flat,  Massachusetts 37,5-1 

C. 

Cachu,  tender,  third  district 60,76 

Calcasieu,  Louisiana 121 

C  ape  Arago,  Oregon •- 38, 173 

Cape  Blanco,  Oregon 172 

Cape  Canaveral,  Florida 108 

Cape  Charles,  Virginia 90 

Cape  Charles  light-ship.  No.  49,  Virginia 97 

Cape  Disappointment,  Washington .*. 39,175 

Cape  Elizabeth,  Maine 38^47 

Cape  Fear,  seacoast  of  North  Carolina 38,102 

entrance  to  Cape  Fear  River,  North  Carolina 108 

Cape  Fear  River  post  lights,  North  Carolina 108 

range  lights  for  new  dredged  channel 38,103 

Cape  Flattery,  Washington 38,175 

Cape  Lookout,  North  Carolina 94 

Cape  Lookout  Shoals,  North  Carolina,  proposed  light -ship 38, 97 

Cape  May,  New  Jersey,  boathouse 38>80 

Cape  May  depot.  New  Jersey 87 

Cape  Meares,  Oregon 174 

Cape  Mendocino,  California 1 ,. 38,166 

Cape  Poge,  Massachusetts 54 

Cape  Remain,  South  Carolina 101 

Cape  San  Bias,  Florida ^116 

Carlisle,  Hon.  John  G 37 

Carlton  Island,  New  York 38,140 

Castle  Pinckney,  buoy  depot.  South  Carolina Ill 

Cedar  Keys,  Florida 116 

Cedar  Point,  Maryland * 93 

Chambers  Island,  Wisconsin 132 

Changes,  temporary,  in  aids  to  navigation 18 

Characteristics  of  lights  changed 13 

fog  signals  changed 17 

Charleston,  South  Carolina,  proposed  depot 38 

Charleaton  and  Moriia  Island  ranges,  South  Carolina •«••«••  104 
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Chatham,  Maasachanetto 64 

Cheboygan;  Michigan 152 

Cheboygan  River,  Michigan,  front  range 38,153 

Cheqnamegon  Point,  Wisconsin 88,154 

Chicago,  Illinois,  buoyage  of  harbor  daring  Fair 36^  71, 125, 135, 187, 195 

Harbor,  light  and  fog  signal 127 

Eirer 127 

onter  breakwater,  northwest 127 

Chflson  Bend,  New  York 65 

Chincoteagne  Depot,  Virginia 87 

Choptank  River,  MaryWd 93 

Christiana,  Delaware 80 

Clark  Ledge,  Maine 38,41 

Cleveland,  Ohio,  new  site  for  dwelling 38, 142 

Cleveland,  Ohio 142 

Cleveland,  west  breakwater,  Ohio 143 

Cleveland,  east  pier,  Ohio 143 

dover,  tender,  fourth  district 79, 88 

Cob  Point  Bar,  Maryland 92 

Cockspur  Island  and  Oyster  Bed  beacons,  Georgia -. ]06 

CoiBn,  Commander  George  W 37 

Columbia  River  light-ship.  No.  50,  Oregon 177 

Columbine,  tender  for  thirteenth  light-house  district 36, 172, 181 

Conanicut,  Rhode  Island .. « 61 

Conneant  pierhead,  Ohio  .-• 141 

Contracts,  award  to  lowest  bidders,  modifications  of  present  law  asked 25 

Coquille  River,  Oregon 172 

Cornfield  Point  light-ship.  No.  51,  Connecticut 66 

report  on  electric  light 199 

Corona  ShoaL   -{See  Eleven-Foot  Shoal  light-ship.) 

Crooked  River,  Florid* 116 

Cross  Ledge,  New  Jersey 80 

Cross  Rip  ligbt-sbip.  No.  5,  Massachussetts 57 

Crown  Point,  New  York 64 

Cuckolds  Island,  Maine 46 

Cumberland  Head,  New  York 64 

Currituck  Sound  beacons,  North  Carolina 94 

Cyclones  of  Angoat  and  October,  1893 28 

D. 

i}«Wi«,  tender,  ninth  district 125,137 

Dame  Point,  Florida 108 

Day  or  unlighted  beacons.    (See  Beacons.) 

Deadman  Island,  California 38 

Deer  Point,  Florida 38,  117 

Delaware  Breakwater,  front  range,  Delaware 80 

Depots  in  first  district 51 

second  district 59 

third  district 71,  74 

fourth  diBtrict.  .^ 87 

fifth  district 98 

sixth  district 38,111 

seventh  district 118 

eighth  district 124 
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Depots  in  ninth  district,  at  St.  Joseph,  Michigan..  .w«.4.»i..^.«...« 135 

ninth  and  eleventh  districts,  Scammons  Harhor,  Michigan 38, 136 

tenth  district 38,150 

eleventh  district 38,lo6 

twelfth  district 170 

thirteenth  district 180 

Detonr,  Michigan 151 

Detroit  depot,  Michigan 159 

Devils  Island,  Wisconsin 38,154 

Dewey,  Capt.  George 37 

Discontinued  lights,  fog  signals,  and  huoys 12, 13 

Doboy  Sound,  Georgia r: 38,106 

Dog  River,  Alabama 38,120 

Dollers  Point  range  lights,  Virginia 38, 90 

Doubling  Point,  Maine 38, 47 

Drift,  schooner,  temporary  light-Hliip 97 

Dry  Tortngas,  Florida •  115 

Eagle  Bluff,  Wisconsin 131 

Ea^le  Harbor,  Michigan 38,153 

Eagle  River,  Michigan 38, 153 

East  Pascagoula  River,  Mississippi 121 

Edgemoor  (Cherry  Island)  depot,  Delaware ^ 87 

EdizHook,  Washington 176 

Egmont  Key,  Florida 38,116 

buoy  depot ; 118 

Eighth  districti  officers  in  charge  of 4, 120 

statistics  of 120 

Electric  and  gas  buoys  in  position * ^ 7 

Electric-buoy  station,  Sandy  Hook,  New  .1  c*r.<cy 31 

Electric  buoys,  New  York  Lower  Bay J 7, 3G,  00, 69, 187 

Chicago  Harbor 36,71,125,135,187,195 

Electric  communication  with  light- vessels 38 

Electric  lights  for  light-ships 31 

Eleven-Foot  Shoal,  Green  Bay,  Michigan^  light-ship • 35, 133 

Eleventh  district,  officers  in  charge  of . . ., 4, 151 

statistics  of 151 

Elliot,  Lieut.  Col.  George  H.,  Corps  of  Engineers,  U.  S.  A 37 

Employ^,  crows  of  light-ships,  tenders,  etc 7 

Engineer,  first  district 3, 41 

second  district 3, 52 

third  district 3,60 

fourth  district 4,79 

fifth  district 4,89 

sixth  district 4,103 

seventh  district " 4, 114 

eighth  district 4, 120 

ninth  district 4, 125 

tenth  district 4, 139 

eleventh  district , 4, 151 

twelfth  district 4,162 

thirteenth  district 5, 172 

fourteenth  district 5, 182 

fifteenth  district 5,183 
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Engineer,  sixteenth  diBtrict ^ 5,185 

Erie,  Pennsylvania,  buoy  depot ^ 150 

Ernst,  Col.  Oswald  H.,  Corps  of  Engiueers,  U.S.  A 37 

EacaDaba,  Michigan 38>13l 

37 

1 37 

37 

^ 37 

37 

37 

37 

37 

37 

37 

37 

37 

3 


Estimates,  general 

buoyage  

inspecting  lights 

lighting  of  rivers •. ^ 

light-ships. 

fog  signals 

repaihi  of  iight-houses 

Estimates,  salaries  of  keepers 

survey  of  light-house  sites 

supplies  of  light-houses 

si>ecial 

Evans,  Commander  RobleyD 

Executive  members  of  Board 

Expenses  of  light-vessels,  appropriations  asked 29, 37 

buoyage,  appropriation  asked 30, 37 

liog  signals,  appropriations  asked 37 

F. 


Fair  Haven,  entrance  to  Little  Sodus  Bay^ew  York 

Fair  Haven,  Little  Sodus  Bay,  New  York 

Fairport,  Ohio 

pierhead,  front,  east  pier 

rear,  east  pier 

Farallon,  Califbmia 

Fen  wick  Island  Shoal  light-ship^  No.  52,  Maryland 

Feruandina  Harbor  range  lights,  Tiger  Island,  Florida 

Fifteenth  district,  officers  of 

statistics  of *. 

Fifth  district,  officers  in  charge  of 

statistics  of 

First  district,  officers  in  charge  of 

statistics  of 

Five-Fathom  Bank  light-ship,  No.  40,  New  Jersey 

No.  37,  foundered 

Northeast  End,  No.  44 

Fog  signals,  appropriation  asked  for  expenses  of 

in  first  district 

second  district 

third  district 

fourth  district 

fifth  district 

sixth  district 

eighth  district 

ninth  district 

tenth  district 

eleventh  district 

twelfth  district 

thirteenth  district 

number  of  steam  or  hot  air .. 

number  operated  by  clockwork  ...  ... 


.  .»  w*« 


140 

141 

38,142 

142 

142 

163 

84 

107 

5,183 

183 

4,89 

89 

3,41 

41 

81 

30,82 

81 

37 

41,50 

52,58 

60,68 

79,85 

89,96 

102,110 

120,123 

125,  134 

139, 149 

151, 158 

162,  168 

>72  179 

7 

7 
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Fogaignftlt,  nnmlier  of 7 

established  doling  fiscal  year 11 

diseontmned 13 

ehangesin  characteristics 17 

Port  Gratiot,  If  ichigan 151 

Fort  Jaekson,  Georgia 106 

Fort  Jefferson  (Tortagas)  baoy  depot,  Florida 116 

Fort  Mifflin,  New  Jersey 1 80 

Fort  Pointy  Haine 4$ 

Fort  Tompkins,  New  York 38,63 

Fort  Wadswortik,  New  York 38 

Forty-Mile  Point,  Michigan 38 

Foster,  Hon.  Charles 37 

Fonrteen-Mile  Point,  Michigan 154 

Fourteenth  district^  officers  in  charge  of 5,182 

sUtisticsof 182 

Foorth  district,  officers  in  charge  of 4,81 

sUtisticsof. 79 

Fowey  Bocks,  Florida 114 

Frankfort  Pierhead,  Michigan 126 

Fiying-Pan  Shoals  lig^t-ship^  No.  53,  North  Carolina 109,110 

G. 

GaDoo  Island,  Nfw  York 38,140 

Galreston  li^t-ship.  No.  28,  Texas I 123 

Gordeais,  tender,  third  district 60,76 

Gardineis  Island,  New  York 62 

Gasbooys,  in  position 7 

purpose  for  which  nsed > S4 

Pintsch  pattern  and  patent 34 

appropriation  asked 34,38 

insecond  district 52 

Gedney  Channel,  New  York  Bay,  electric  bnoys 60^69 

appendix  relating  to 187 

Genesee,  New  York 141 

Gcraaissi,  tender,  second  district 52, 5d 

Gillis,  Commodore  James  H S7 

Gladstone,  Michigan 38,131 

Goat  Island  depot,  Rhode  Island 75 

Croldeurod,  tender,  foorteenth  district Ig2 

Grand  Haren,  Michigan 127 

Grand  Marais,  Michigan 38,153,155 

Grand  Marais,  Minnesota : 38,155 

Grande  Pointe  au  Sable,  Michigan 127 

Grassy  Island,  Michigan,  range  lights 38,147 

north  range 38^147 

sonth  range 38^141 

Grassy  Point  range  lights,  Ohio 38,145 

Grays  Harbor,  Washington 38,175 

Grays  Reef  light-ship.  No.  57,  Lake  Michigan ^^^  13J 

Great  Dock  Island,  Maine '44 

Great  Ronnd  Shoal  lighi-ship.  No.  42,  Massachusetts 5$ 

Green  Island, Maine 86,44 

Green  Island,  Wisconsin ^^^  jij2 
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Grosse  lale  range,  Michigan 38,146 

Grossepoint  Beacon,  Michigan 151 

Groflsepoint  light-ship,  No.  10 156 

II. 

Handkerchief  light-ehip.  No.  4,  Massachusetts 56 

Hat(orPata)  Point,  Minnesota -38,156 

JTat^,  tender,  tenth  district 139,150 

J7a.;e2,  steam  launch,  twelfth  district 162 

Head  of  the  Passes,  Louisiana 121 

West  Jetty 121 

East  Jetty 121 

Heceta  Head,  Oregon 173 

Hell  Gate,  New  York,  post  light ,. 63 

Hen  and  Chlokeiis  lighVship>  No.  2,  Massachusetts 57 

Heron  Neck,  Maine 38,44 

Hillsboro  Inlet,  Florida ; 38,114 

Hilton  Head  range,  South  Carolina 105 

Hog  Island,  Virginia 39,89 

Hog  Island  depot,  Maine 51 

Hog  Island  Wharf  and  DoUers  Point  ranges,  Virginia ^^ 90 

Hog  Island  Shoal  light-ship,  No.  12,  Rhode  Island 38,66 

-EToHy,  tender,  fifth  district 89,99 

HookBeacon,  Sandy  Hook, New  Jersey 63 

Horn  Island,  Mississippi 121 

Humboldt,  Califomia 166 

I. 

Ice  buoys  (iron)  in  second  district 52 

fourth  district 79 

Indian  Riyer,  Florida,  post  lights 108 

Inside  passage,  beacon  lights,  Georgia  and  Florida 39,107 

Inspection  of  lights,  appropriation  asked 37 

IntemaHonalj  steamer 82 

Inspectorof  first  district 3,41 

*             second  district 3,52 

third  district 3,60 

fourth  district 4, 79 

fifth  district 4,89 

sixth  district 4,102 

•eventh  district 4, 114 

eighth  district 4, 120 

ninth  district 4,125 

tenth  district 4,139 

eleventh  district 4, 151 

twelfth  district 4,162 

thirteenth  district 5,172 

fourteenth  district 5,182 

fifteenth  district 5,183 

sixteenth  district 5,185 

/n't,  tender,  first  district,  sold  December  15,  1892 51 

lalela  Motte,  Vermont 64 

J. 

JMMmtfk'^  tender,  fifth  district 89,100 

«^o*«  Jf(Mljf«rs,  tender,  third  district 60,76 
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Jones  Island,  South  Carolinft lOS 

Jordan  Point,  Virginia.. - 91 

Joseph  Henry,  tender,  sixteenth  district 1^ 

Juniper  Island,  Vermont ^ 

buoy  depot 75 

K. 

Kalamazoo,  Michigan 1-7 

Keepers'  salaries,  appropriation  asked 30,37 

Kenosha,  Wisconsin : 1^ 

Kewaunee,  Wisconsin 3J),  129 

Key  West,  Florida Il5 

buoy  depot H*^ 

I.. 

Laborers  in  charge  of  post  lights  on  western  and  other  rivers,  number  of. ..  7 

Lake  Huron  light-ship,  Michigan 156 

Lambert  Point,  Virginia ^ 

La  Pointe  (see  Chequamegon),  Wisconsin ^ 

Launches  (steam),  number "^ 

Laurel  Point,  North  Oarolina ^ 

LaMrely  tender,  seventh  district 114,118 

Lazaretto  Point,   Maryland 98 

Lazaretto  Point  depot,  Maryland - .- ^ 

Leading  Point,  North  Carolina W. 

Liberty  Enlightening  the  World ® 

Libby  Islands,  Maine 39,43 

Lighted  buoys.     (iSee  Gas  buoys;  Electric  buoys.) 

Light-House  Board,  executive  members 3 

members,  June  30,  1893 3 

ofiieers 3 

changes  in  personnel  of 37 

Light- House  Eatablishment,  aids  to  navigation  maintained  by 7, 22 

estimates  for  fiscal  year,  18d5 37 

appropriat  ion  for  fiscal  year  ISQi 23 

Light-houses  and  beacon  lights,  appropriations  asked ^     37 

number  in  first  district 41 

second  district 52 

third  district 60 

fourth  district 79 

fifth  dintrict 89 

Bixthdistrict 102 

seventh  district 114 

eighth  district ^...  120 

ninth  district 125 

tenthdistrict 139 

eleventh  district 151 

twelfth  district 162 

thirteenth  district 172 

total  number 7 

Light-house  districts,  officers  in  charge  of 3 

sites*  survey  of,  appropriation  asked 37 

Lighting  bridges  over  navigable  rivers,  legislation  asked 27 

Lighting  of  rivers,  appropriation  asked .  30,37 
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Lighting  of  riverfl,  BiattAtica  tef|ptfding....« 7 

{SeePoRt  Lighto.) 

Lighfc  keepers,  total  number. 7 

salaries  of,  appropriation  asked 30, 37 

Lights  and  fog  signals,  alteration  in,  from  July  1,  18D2,  toJuuo3(),  1893  ...  13-17 

Lights,  change  in  location  of 17 

characteristics  changed 13 

discontinued  from  July  1,1892,  to  June  30, 1893 12 

now,  exhibited  from  July  1,  1892,  to  June  30,  1893 8 

private  should  be  prohibited  by  law 24 

number  on  Western  rivers 7, 182, 183, 185 

•   inspection  of,  appropriation  asked 32 

electric,  for  lightships 31,199 

revolving,  for  light-ships 31, 205 

Lightships,  new,  constructed  and  under  construction 35 

appropriation  asked  for  expenses  of 29 

electric  lights 31 

revolving  lights 31 

telephonic  communication  between  ami  shore 32, 38 

for  Boston  Harbor,  Massachusetts 37,  f 


r» 
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for  Cape  Lookout  Shoals,  North  Carolina 38 

for  Hog  Island  Shoal,  Rhode  Island 38 

for  Poe  Keef,  Michigan 39 

for  Umatilla  Reef,  Washington 40,178 

in  second  diHtrict 52, 55 

third  diHtrict 60,00 

fourth  district 79,85 

fifth  diHtrict 89,97 

sixth  district 102,  lOf),  110 

eighth  district 120,123 

ninth  district 125,133 

tenth  district ....: 148,149 

eleventh  district 151, 156, 157 

^    thirteenth  district 172,177 

total  number 7 

in  position 7 

for  relief 7 

Light-ship  No.    1,  Martins  Industry,  South  Caroliuii 1 10 

2,  Hen  and  Chickens,  Massachusetts 57 

3,  Shovelful  Shoal,  Matsacliusetts 56 

4,  Handkerchief^  Massachusetts 56 

5,  Cross  Rip,  Massachusetts 57 

6,  Succonnesset  Shoal,  Massachusetts 57 

7,  Scotland,  New  York 67 

9,  relief,  second  district 57 

10,  Grossepoint,  Michigan 156 

11,  BrentonReef,  Rhode  Island 66 

12,  Hog  Island  Shoal,  Rhode  Island 38,66 

13,  Bartlett  Reef,  Connecticut 66 

16,  relief,  third  district 67 

19,  Ram  Island  Reef,  New  York 66 

20,  relief,  third  district 67 

23,  relief,  third  district 07 

28,  Galveston,  Texas 123 


• 
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Light-sliip  No.  29.  relief,  sixth  district 110 

34,  Rattlesnake  Sboal,  South  Carolina 109 

37,  relief,  fourth  distriot 82 

38,  condemued  and  sold 109 

89,  relief,  second  district &T 

40,  Five-Fathom  Bank,  New  Jersey « 81 

41,  Vineyard  Sound,  Massachusetts 57 

42,  Great  Round  Shoal,  Massachusetts 56 

43,  Trinity  Shoal,  Louisiana 123 

44,  Northeast  end  Five-Fathom  Bank,  New  Jersey 81 

45,  Winter-Quarter  Shoal,  Virginia 85,86 

46,  Bush  Bluff  Shoal,  Virginia 97 

47,  Pollock  Rip,  Massachusetts ^ 

48,  Sandy  Hook,  New  Jeisey 67 

49,  Cape  Charles,  Virginia 97 

60,  Columbia  River,  Oregon 177 

61,  Cornfield  Point,  Connecticut 66,199 

62,  Fen  wick  Island  Shoal,  Maryland 8i 

63,  Frying-Pan  Shoals,  North  Carolina 109,110 

64,  Nantucket  New  South  Shoal,  Massachusetts 56 

65,  Simmons  Reef,  Lake  Michigan .' 133 

66,  White  Shoal,  Lake  Michigan 133 

67,  Grays  Reef,  Lake  Michigan 133 

68,  Nantucket, New  SouthShoal 36 

69,  Bar  Point,  Lake  Erie,  mouth  of  Detroit  River 35, 149 

60,  Eleven-Foot  Shoal,  Green  Bay,  Wisconsin 35, 133 

61,  Lake  Huron,  Lake  Huron,  Michigan 156 

62,  Poe  Reef,  Straits  of  Mackinac,  Michigan...: 35,39, 157 

63,  Ballards  Reef,  Detroit  River,  Michigan 36, 148 

64,  Limekiln  Crossing,  northeast  end,  Detroit  River .".  35, 148 

65,  Limekiln  Crossing,  northwest  end,  Detroit  River 35, 148 

Light-keepers,  total  number : 7 

Light-stations,  total  number 7 

Lilac,  tender,  first  district 41,51 

Lily,  tender,  fifteenth  district 182 

Limekiln  Crossing,  Detroit  River,  Michigan,  light  shipH  Nos.  64  and  65 35, 148 

Lime  Point,  California 164 

Little  GuUIsland,  Michigan 39,180 

Little  Diamond  (Hog)  Island  depot,  Maine 51 

Little  River,  Maine,  fog  signal 39,42 

Lloyd  Harbor,  New  York 62 

Live  Oak  Point,  Florida 116 

Location  of  lights,  changes  in 17 

Long  Beach  Bar,  New  York 62 

Lotus,  steam  launch,  eleventh  district 125, 137, 151, 160 

Lovells  Island  depot,  Massachusetts 69 

Lower  end  of  Two  Channels,  New  York & 

Lowest  bid,  proposed  modification  of  law  as  to  acceptance 26 

Ludington, Michigan.... ■ 39,  127 

M. 

Machine  and  lamp  shop,  Boston,  MaHsachiisetts 59 

McWilliams  Point  Shoal,  North  Carolina 96 

Jtfadroiio,  tender,  twelfth  district ICP  171 
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Madrono,  hkuneh 162,  111 

Maioajuda,  Michigan 146 

Mangrove  Point  beacon,  Florida 116 

MauhaHan  Point,  Ohio « 145 

Manistlque,  Michigan... 39, 130 

Manitowoc,  Wisconsin 39, 129 

Manza/nita,  tender,  thirteenth  district 172, 180 

MapUf  wnder,  fifth  district 36,89,100 

Mai^leBend,  New  York 65 

Marblehead,  Massachusetts 39,52 

Mare  Island^  California 165 

Marigold,  tender,  eleventh  iight-honse  district 151, 160 

Uarrowstone  Point,  Waslungton 176 

Martins  Industry  light-ship,  No.  1,  South  Carolina 110 

Mary  laland,  Alaska , 39,176 

Maryland  Pointy  Maryland 92 

Matinicus  Bock,  Maine 39,45 

Maumee  Bay  ranges,  Ohio 39,  U4 

buoy  depot , 160 

Members  of  Light-House  Board,  June  30^  1893 3 

changes  during  fiscal  year 37 

Menasha^  Wisconsin 39,132 

Mendota,  Michigan 39,153 

Mermenteau  River,  Louisiana 39,122 

Milwaukee,  Wisconsin 129 

Mispillion  Creek,  Delaware 80 

Mission  Pointy  Michigan 152 

Mi$tletoe,  tender,  third  district 60,77 

Mobile  ship-channel,  Alabama 39 

Monomoy  Point,  Massachusetts 64 

Monroe,  Michigan 146 

Moose  Peak,  Maine 44 

Morris  Island  and  Charleston  ranges,  Soath  Carolina 104 

Mount  Cornelia,  Florida 39,107 

Mount  Desert,  Maine 44 

Muskegon,  Michigan 127 

Myrtle,  tender^  first  and  second  districts 41,51,52,59 

Nantucket  New  South  Shoal  light-ship.  No.  54,  Massachusetts 36, 56 

yetOe,  steam  launch,  third  district 60,77 

New  buoys  established 21 

Newburyport  Harbor,  Massachusetts 52 

New  Dnngeness,  Washingrton 176 

New  fog  signals  established  during  the  year 11 

\  New  liffhts  established  during  the  year 8 

New  light-ships 35 

New  London  depot,  Connecticut 74 

Newport  Wharf,  Vermont 64 

New  structures  necessary 27 

New  tenders 36 

New  works  authorized,  no  appropriation  made 25 

;  New  York  Lower  Bay  electric  buoys 7,36,60,69,187 

New  York  Slough,  California 39,166 
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Ninth  district,  oi&cers  in  charge  of 4, 125 

statistics  of ITS 

North  Dampling,  New  Yorls 61  , 

Northeast  End  Five-Fathom  Bank  light  ship,  No.  44,  New  Jersey 81  ^ 

North  Head,  Cape  Disappointment,  Washington 39, 175  <: 

North  Landing  River  beacons,  Virginia .' 94. 

North  Maniton,  Michigan 39,136.1 

North  Passage  (Mission  Point),  Michigan 153  J 

North  Kiver  beacons,  North  Carolina 94  J 

North  River  Bar  beacons,  North  Carolina a. 94  1 

Northwest  Passage,  Florida 115  ?| 

Northwest  Seal  Rock,  California.    {See  St.  George  Reef.)  J 


O. 

Oak  Island,  North  Carolina 108 

Oakland  Harbor,  California 164 

Oak  Point  Shoal  and  Bay  State  Shoal,  New  York 37,140 

Offitersof  Light-House  Board 3 

Officers  in  charge  of  light-house  districts,  June  30,  1893 3  ?, 

Ogdensburg,  New  York IS^T 

Oil  houses  at  light-stations 24, 39 

in  ninth  district *, . .  1SS^> 

tenth  district 14S 

eleventh  district 156 

Old  Mackinac  Point,  Michigan 39,1S6.; 

Old  Orchard  Shoal,  New  York 63 

Old  Plantation  Flats,  Virginia 0i; 

Old  Point  Comfort,  Virginia 90: 

Opposite  Belden  Dock,  Vermont 64^ 

Oswego,  New  York 146" 

Oswego  Breakwater,  New  York 39, 140 ' 

Otter  Creek,  Vermont 64 

p.  I 

Pages  Rock,  Virginia 91 

Pansy,  tender,  eighth  distrii-t j. 120,  IH 

Pascagoula  River,  Mississippi 121 

Patos  Island,  Washington, 176 

Pats  (or  Hat)  Point,  Minnesota 38,155. 

Peace  Creek,  Florida Il6 

Pearl  River,  Mississippi 121 

Pensacola,  Florida 117^ 

buoy  depot,  Florida 116 

Pere  Marquette  (Lndington),  Michigan 39" 

Perkins  Island,  Maine 39, 

Personnel  of  Board,  changes 3T 

Peshtigo  Shoal,  Wisconsin 39,132, 

Petite  Pointe  an  Sable,  Michigan 

PharoSj  tender,  sixth  district lOS^ 

Plattsburg  Breakwater,  New  York ^ 

Plum  Beach,  Rhode  Island 39,  tt;^ 

Plymouth  (Gurnet),  Massachusetts 54 

Poe  Reef,  Michigan,  light-ship 35,39,15Ti 

Point  Arena,  California "* 
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Point  Argnello,  California 39, 163 

Poiute  AvfSi  Barquea,  Michifj^aii 151 

Point  anx  Roches,  New  York 6i 

Point  Bnchon,  California 39, 163 

Point  Comfort,  Now  Jersey 63 

Point  Hneneme,  California 39, 162 

Point  Iroquois,  Michigan 153 

Point  Isabel,  Texas 122 

Point  Loma,  California 162 

Point  Lookout  depot,  Maryland  .^ 99 

Point  no  Point,  Maryland. 39,93 

Point  no  Point,  Washington 176 

Point  Pinoe,  California 39,163 

Point  Wilson,  Washington ITg 

Pollock  Rip  light-ship,  No.  47,  Massachusetts 55 

Pork  Point,  North  Carolina 39,95 

Portage  Lake,  pierhead  range,  Michigan 39, 126 

Portage  Lake  Ship-Canal,  Michigan WJ,  154 

Porte  des  Morts,  Wisconsin 39,130 

proposed  ranges '. 130 

Portsmouth  depot,  Virginia ^. 39,99 

Port  Clinton,  Ohio ! 39,144 

Port  Eads  depot,  Louisiana 124 

Post  Lights,  number  on  western  rivers 7 

or  other  rivers 7 

in  third  district 60 

Cape  Fear  River,  North  Carolina 103 

8t.  Johns  River,  Florida 108 

Indian  River,  Florida 108 

Superior  Bay,  Wisconsin 155 

in  thirteenth  district 40,  172,  175,  177 

fourteenth  district 182 

fifteenth  district 183 

m 

sixteenth  district 185 

Presqnlle,  Pennsylvania,  pierhead 39,  141 

Presque  Isle  Harbor  range,  Michigan 151 

Princess  Bay,  New  York 63 

Private  lights  and  buoys,  prohibition  recommended 24 

Proposals,  lowest  bid,  modification  of  law 25 

Paget  Sound  post  lights,  Washington 177 

Palpit  Point  (above).  New  York 64 

Punta  Gorda,  California 39,  166 

Patinam,  tender,  seventh  district,  sold 119 

Q. 

Qoftrry  Point,  California 39, 164 

R. 

Raeine,  Wisconsin 128 

Ram  Island  Reef  lightship.  No.  X9,  New  York 66 

Rapp&hannock  River,  Virginia 39,  91 

Rattlesnake  Shoal  light-ship,  No.  34,  South  Carolina 30,  84, 109 

38j  condemned  and  Hold 109 

Rebecca  Shoal,  Florida 115 

Reedy  Island,  Delaware 80 
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Relief  light-ships.    (See  Light-ships.) 

Repairs  and  incidental  expenses,  appropriat  ion  asked ^  37 

Repiiiis  of  light-houses,  in  first  district 49 

second  district 55 

third  district 65 

fonrth  district 81 

fifth  district *.. 96 

sixth  district 109 

seventh  district 117 

eighth  district .^ 123 

ninth  district  . . . .  i ^ 132 

tenth  district 148 

eleventh  district 155 

twelfth  district 167 

thirteenth  district 177 

Revolving  lights  for  light-ships - 1 31,205 

Rivers,  appropriation  for  lighting  asked  ^ 31 

*  numher  of  laborers  in  charge  of  lights  on  western 7 

lights  on  western 7 

lighting  bridges  over,  legislation  asked 27 

Roanoke  Marshes,  North  Carolina 95 

Robbins  Reef,  New  York : 63 

Rock  Island  buoy  depot,  New  York 150 

Rockland  Breakwater,  Maine 46 

Rockland  Lake,  New  York 64 

JRoee,  tender,  third  district 60,77 

Round  Island ,  Michigan 39 

Round  Island,  Mississippi 121 

8. 

Sabine  Pass,  Louisiana * 122 

Sailing  tenders,  number 7 

St.  Catherine  Island,  Georgia 106 

Bt.  Catherine  Sound,  Georgia 106 

St.  Clair  River  lights,  Michigan 151 

St.  George  Reef,  California 167 

St.  Johns  River,  Florida,  post  lights 108 

St.  Joseph,  Michigan,  buoy  and  supply  depot 135 

St.  Joseph,  Michigan 127 

St.  Joseph  pierhead,  Michigan,  fog  signal 39,137 

St.  Joseph  Point,  Florida 40,117 

St.  Marks,  Florida 116 

St.  Martin  Island,  Michigan 40,180 

St.  Marys  River,  from  Pipe  Island  to  Sault  Ste.  Marie,  Michigan 152 

upper  range 153 

St.  Philip's  church  steeple.  South  Carolina 104 

St.  Simon,  Georgia 106 

Salaries  of  keepers,  appropriation  asked 28 

Salem  Creek,  New  Jersey 39, 80 

Sand  Island,  Alabama .- 120 

Sand  Key,  Florida 115 

Sandusky  Bay,  Ohio,  range  lights 39,144 

Sandy  Hook,  New  Jersey,  fog  bell *    63 

light-ship.  No.  48 67 

*               electric-buoy  station ,...,,..,., 70 
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Sandy  Hook,  New  Jersey;  revolving  light  and  light-ship 205 

San  Brano  Channel,  California 165 

San  Luis  Ohispo,  California 163 

Santa  Barbara,  California 163 

Sapelo,  Georgia 106 

Scammons  Harbor,  Michigan,  proposed  depot  for  nintli  and  eleventh  districts.  38, 136 
Schley,  Capt.  W.  8.,  report  on  eh^ctric  light-shij)  oft'  Cornfield  Point,  Long 

Island  Sonnd,  Connecticut 199 

report  on  revolving  light  on  l^nndy  Hook  light- vessel..  206 

Scotland  light-ship,  Xo.  7,  New  York '. 67 

Sea  wall  at  Staten  Island  depot,  New  York 40, 74 

Second  district,  officers  of 3 

statistics  of 52 

Senl  Choix  Pointe,  Michigan 40,l2r»,  131 

fog  signal 40 

Seventh  district,  oflBcer  in  charge  of 4, 1 14 

statistics  of 114 

Sbarkfin  Shoal,  Maryland 93 

Sharpie,  fifth  district 89 

Sharps  Wharf,  Virginia 92 

Sheboygan,  Wisconsin,  pierhead  range 40, 129 

Sheffield  Harbor,  Connecticut 40,62 

Ship  Channel,  Mobile  Bay,  Alabama 121 

Ship  Island,  Mississippi 121 

Shovelful  Shoal  light-ship,  No.  3,  Massachusetts 5(5 

Sinmions  Keef  light-ship,  No.  55,  Michigan 133 

Sixteenth  district,  officers  of 5, 185 

statistics  of 185 

Sixth  district,  officers  of 4 

statistics  of 102 

Smith  Point,  Virginia 92 

Snodys  Dock,  south  of.  New  York 65 

Solomons  Lump,  Maryland 93 

Sombrero  Key,  Florida 1  ir* 

South  Bass  Island,  Ohio 40,114 

South  Boston,  Massachusetts 40,  .53 

South  Fox  Island,  Michigan 1 40, 126 

South  Manitou,  Michigan 12(» 

South  Milwaukee,  Wisconsin 40, 128 

South  of  Snodys  Dock,  New  York 65 

Southwest  Ledge,  Connecticut 62 

Sow  and  Pigs  (Vineyard  Sound)  light-ship,  Xo.  41.  Massachusetts 57 

Special  works,  estimates 37 

Spectacle  Island,  Boston  Harbor,  Massachusetts 40, 53 

Split  Rock,  New  York • 64 

Spring  Point  Ledge,  Maine 40, 47 

Squan  Inlet,  New  Jersey 79 

Squaw  Island,  Michigan 131 

Squirrel  Point,  Maine 40, 47 

State  Ledge,  Massachusetts 40,  ."iS 

Staten  Island  depot,  New  York,  description,  operations,  etc 71 

necessity  for  enlarging  facilities 72 

«ea  wall 40,  7 1 

Statistics  of  aids  to  navigation  for  year  ending  J  une  30,  1893 7, 22 

10064 15 
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Statue  of  Liberty  (§ee  Liberty  Enlightening  the  World) 40, 63 

Steam  laanches,  number 7 

Steam' tenders,  number 7 

Stony  Point,  New  York 64 

Sturgeon  Bay  Canal,  Wisconsin 40, 130 

Sturgeon  Point,  Michigan 151 

Succonnosset  Shoal  light-ship,  No.  6,  MaAsachnsetts 57 

SuUivans  Island  ranges,  South  Carolina 104 

cove  pierhead ' 105 

Suggett  Point,  Virginia 92 

Superior  Bay,  Wisconsin,  pierhead 40, 154 

post  lights 154 

Supplies  of  light-houses,  appropriation  asked 28, 37 

Survey  of  light-house  sites  in  first  district 50 

second  district 55 

appropriation  asked  for 37 

Swan  Point  Bar,  Maryland 40,93 

T 

Tampa  Bay,  Florida 116 

Tarrytown,  New  York 64 

Taylor's  Wharf,  Virginia 92 

Technical  books  for  Light- House  Establishment 31 

Telephonic  communication  between  light-ships  and  shore 32 

Temporary  changes  in  aids  to  navigation 18 

Tenders  in  first  district,  /rw,  Myrtle,  Lilac 41,51 

second  district,  Jealea,  Verbena,  Myrtle,  Geranium 52, 59 

third  district,   Armeria,   Cactus,   Mistletoe,  John  Bodgers,  Bose, 

Gardenia,  Nettle,  Bouquet 60, 75 

appr()])riation  asked  for  one 40 

fourtli  district,  Zizania,  Clover 79, 88 

fifth  district,  Maple,  Holly,  Jessamine,  Violet,  Bramble,  Thistle,  and 

a  sharpie 89,99 

sixth  district,  IVistaria,  Pharos 102,113 

seventli  district,  Laurel,  Arbutus 114, 118 

eighth  district,  Pansy,  Arbutus 120, 124 

ninth  district,  Marigold,  Amaranth,  Warrington,  Lotus 125, 137 

tenth  district.  Haze 139, 150 

eleventh  district.  Amaranth,  Warrington,  Lotus,  Mangold 151,160 

twelfth  district,  Madrono,  Hazel 162,170 

thirteenth  district,  Manzanita^  Columbine 172, 180 

fourteenth  district,  Goldenrod 182 

fifteenth  district,  Lily 183 

sixteenth  district,  Joseph  Henry 186 

number  in  service 7 

new,  constructed 36 

for  third  district  appropriation  asked 40, 77 

Tenth  district,  officers  in  charge  of 4, 139 

statistics  of 139 

bird  district,  officers  in  charge  of 3, 60 

statistics  of 60 

'-'hirteenth  district,  officers  in  charge  of 5, 17? 

statistics  of 172 

JW»<fe,  tender,  fifth  district 89,100 


INDEX.  227 

Paga 

TibbettB  Point,  New  York 40,140 

Tiger  Island.    (See  Femandina  Harbor.) 107 

Tillamook  Book,  Oregon 174 

Tongne  Point  depot,  Oregon 180 

Tortugas  buoy  depot,  Florida 118 

Tortogae  Harbor^  Florida 116 

Trinity  Shoal  light-ship,  No.  43,  Loasiana 123 

Turn  Point,  Washington 176 

Turtle  Island,  Ohio 144 

Twelfth  district,  officers  in  charge  of 4,162 

statistics  of 162 

Twin  RiTer  Point,  Wisconsin 129 

Two-Bnsh  Island,  Maine 40, 45 

Two  Channels,  lower  end,  New  York 65 

Tybee  light  and  beacon,  Georgia 106 

Tybee  Knoll  Cut  range,  Georgia 105 

Umpqna  River,  Oregon 40, 178 

Umatilla  Reef,  Washington 40,178 

V. 

Yenns  Point,  Sonth  Carolina 105 

Verbena,  tender,  second  district 52, 59 

Vermillion,  Ohio 143 

Vineyard  Sound  light-ship.  No.  41,  Massachusetts 57 

Violety  tender,  fifth  district 80,99 

W. 

Waackaack,  New  Jersey 63 

Warrington,  tender,  ninth  and  eleventh  districts 125, 187, 151, 160 

Warwick,  Rhode  Island,  fog  signal 40, 61 

Washington  depot.  North  Carolina 99 

Watch  Hill,  Rhode  Island 61 

Watch  Point,  Vermont 64 

Watts  Island,  Virginia 92 

Wangoshance,  Michigan 126 

Wankegan,  Michigan 128 

West,  Lieut.  Commander  C.  H.,  U.  S.  Navy,  report  on  electric  buoys  in  New 

York  Bay  and  Chicago  Harbor 187 

West  Sister  Island,  Ohio 144 

Westemrivers,  number  of  post  lights 7,182,188,185 

WhittUog  buoys  in  position,  established,  and  discontinued  during  the  fiscal 

year 7,21 

first  district 41 

second  district 52, 58 

third  district 60 

fourth  district 79,86 

fifth  district 89 

sixth  district 102 

seventh  district 114 

eighth  district 120 

twelfth  district 162,169 

thirteenth  district 172 
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Whitefiflh  Point,  Michigan 153 

Whitehead,  Maine,  depot 51 

White  River,  Michigan 127 

White  Shoal  light-ship,  No.  56,  Lake  Michigan 133 

Whitlocks Mill,  Maine 41 

Wickford  Harbor,  Rhode  Island 61 

Willamette  River,  Oregon,  light  and  fog  signal 40, 174 

post  lights 40, 175 

Wilson,  Col.  John  M 37 

Wilson  Harbor,  New  York 40,141 

Windmill  Point,  Vermont 64 

Winter  Harbor,  Maine 44 

Winter-Quarter  Shoal  light-ship.  No.  45,  Virginia 85, 86 

^M^aria,  tender,  sixth  district 102,113 

Wolf  Island,  Georgia 106 

Wolf  Trap,  Virginia 91 

Woods  HoU,  depot,  Massachusetts 59 

Working  plant,  fifth  district •. 98- 

Works,  new,  authorized,  no  appropriations  made 26 

Wreck  Point,  North  Carolina 40,96 

Wreck  of  the  Scotland  light-ship.     {See  Scotland  niul  li«;ht-8liip.) 

Y. 

Yaqnina  Bay,  Oregon 40,  174 

Yerba  Buena  Island  depot,  California 170 

Z. 

» 

Zizania,  tender,  fourth  district 79,88 
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LIST  OF  MEMBERS  ON  JULY  1,  1804. 

Hon.  John  G.  Carlisle,  Secretary  of  the  Treaaury,  ex  officio  president. 

Mr.  Walter  8.  Franklin. 

Prof.  Thomas  C.  Mkndrnhall,  Superintendent  of  tbe  U.  S.  Coast  and  Geodetic 

Survey. 
Rear- Admiral  Jamks  A.  Grker,  U.  S.  Navy. 
Capt.  RoBLEY  D.  Evans,  U.  S.  Navy. 
Col.  John  M.  WilsOn,  Corps  of  Engineers,  U.  8.  Army. 
Capt.  George  Dbwkt,  U.  8.  Navy. 
Haj.  Henry  M.  Adams,  Corps  of  Engineers,  U.  S.  Army. 
,Capt.  Phiijp  M.  Price,  Corps  of  Engineers,  U.  S.  Army. 

EXECUTIVE  MEMBERS  OF  THE  BOARD 

Chwrman. — ^Rear-Admiral  James  A.  Greer,  U.  S.  Navy. 
Naval  Secretary. — Capt.  Robley  D.  Evans,  U.  8.  Navy. 
Engineer  Secretary. — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  8.  Army, 

to  February  28, 1894;  Capt.  Philip  M.  Price,  Corps  of  Engineers,  U.  8.  Army,  from 

March  9,  1894. 

OFFICERS  IN  CHARGE  OF  LIGHT-HOUSE  DISTRICTS. 

First  District. 

Intpector. — Commander  George  E.  Wingate,  U.  8.  Navy,  Portland,  Me. 
Engineer, — Maj.  William  R.Livermore,  Corps  of  Engineers,  U.  8.  Army,  Boston, 

Mass. 

Second  District. 

Jnepedor. — Commander  George  F.  F.  Wilde,  U.  S.  Navy,  to  November  30,  1893; 
Commander  Francis  M.  Green,  U.  S.  Navy,  Boston,  Mass.,  from  November  30, 1893. 

Engineer. — ^Maj.  William  R.  Livermore,  Corps  of  Engineers,  U.  8.  Army,  Boston, 
Maes. 

Third  District. 

/ii«pec<or.— Capt.  Winfield  8.  Schley,  U.  8.  Navy,  Tompkinsville,  N.  Y. 
Engineer. — ^Maj.  David  P.  Heap,  Corps  of  Engineers,  U.  8.  Army,  Tompkinsville, 

N.y. 

Fourth  District. 

Intpeotor. — Commander  Purnrll  F.  Harrington,  U.  8.  Navy,  to  July  15,  1893 ; 
Commander  George  C.  Reiter,  U.  8.  Navy,  Philadelphia,  Pa.,  from  July  15, 1893. 

Engineer. — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army,  to  Feb- 
ruary 24,  1894;   Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  U.  8.  Army, 

Philadelphia,  Pa.,  ftom  February  24,  1894. 
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Fifth  District. 

Inspector. — Commandor  Yatks  Stirling,  U.  S.  Navy,  Baltimore^  Md. 
Engineer,— Capt,  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army,  Baltimore, 

M(l. 

Sixth  District. 

» 

In epeclor. —CommandeT  Morris  R.  S.  Mackenzie,  U.  S.  Navy,  Charleston,  S.  C. 

Enffineer. — Capi.  Eric  Bergland,  Corps  of  Engineers,  U.  S.  Army,  Baltimore, 

Md. 

Sevi^nth  District. 

/iw;)cctor.— Commander  Wiluam  B.  Newman,  U.  S.  Navy,  Pensacola  navy-yard, 

Fla. 

Engineer,— ^tLJ.  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army,  New  Orleans, 

La. 

EiOHin  District. 

/«»pfrfor.— Commander  Dennis  W.  Mullan,  U.  S.  Navy,  to  February  28,  1894; 
C(mimauder,IosKPii  B.  Coghlan,  U.  S.  Navy,  New  Orleans,  La.,  from  Febrmiry  28, 
18:U. 

AX7»iif<T.— Maj.  James  B.  QriNN,  Corps  of  Engineers,  U.  S.  Army,  New  Orleans,  La. 

Ninth  District. 

In^pvvtor. — Commander  John  J.  Brick,  U.  8.  Navy,  to  February  15,  I89t; 
Coiuiiiaiider  William  \V.  Mkad,  U.  S.  Navy,  ti>  May  1, 1804;  Conmiander  James  H. 
Dayt^^n,  V.  S.  Navy.  Chicago,  111.,  from  May  1, 1894. 

Engineer. — M;y.  Milton  B.  Adams,  Corps  of  Engineers,  U.  S.  Army,  Detroit,  Mich. 

Tenth  District. 

/«ir;*frfor.— Commander  James  G.  Green,  V.  S.  Navy,  Biifialo,  N.  Y. 

£M»/iHf«-.— Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  U.  S.  Army,  Cleveland, 

Ohio. 

Ei^venth  District. 

Insprt'tor. — Commander  Wiluam  W.  Mead,  U.  S.  Navy,  Detroit,  Mich. 
Engineer.— yiaj.  Milton  B.  Adams,  Corps  of  Engineers, U.  S.  Army,  Detroit,  Mich. 

Twelfth  District. 

/»«pr»'lor.— Commander  Henry  E.  Nichols,  V.  S.  Navy,  San  Francisco,  Cal. 
Engnrtr, — Maj.  William  H.  Hkuer,  Corps  of  Engineers,  U.  S.  Army,  San  Fran- 
cisco, I'al. 

Thirteenth  District. 

/»*/»«vJor.— l\imma«der  i>Si\\R  W.  Farknholt,  U.  S.  Navy,  Portland,  Oreg. 

f:«5/ii»fi'r.— Maj.  Thomas  H.  Handbiry,  Corps  of  Engineers,  U.  S.  Array,  to  Novem- 
ber :W,  181K^;  Maj.  J.vmk?*  C.  Po*t.  Corps  of  \Engineers,  U.  S.  Army,  Portland, 
Oreg.,  ftuui  Fidmiary  19.  ISIU. 

Fovrteenth  District. 
Inspector.— hwnt.  Commander  F.  W.  Crik  kkr,  F.  S.  Navy,  Cincinnati,  Ohio. 
Eujintrr.—UfiikX.  Col.  AMOS  SnoKNEY,  Corps  of  Engineer,  U.  S.  Army,  Cincitt-j 
ii»ti.  Ohio, 

Fifteenth  District. 

/n*|Hvft.r.— Commander  Wiluam  C.  Wise.  T.  S.  Kaw.  to  Jnn©  1,  1894;  Lieab 
Commamler  Ah^vham  B.  H.  Liiiik.  F.  S.  Navy,  8i.  Louik  Mo.,  from  June  1,  1891^ 

/.v-*^  -l.it^ui.  CoUCiiAKiKS  K,  SiTKR.  Corps  of  Engineers.  U.  S.  Army,  S* 
Loat$,  M<.K 

?ii\TKKNiH  District. 
/•*.ivv<,*r.-ro,un»  uulvr  .Vni>kk\v  J.  Ivkkson.  l\  S.  Navy.  Memphis,  Tenn. 
^.^,^--Lu',vi.  Cid.  CHAia.»cs  K,  J>iiKR,  Corp«  of  Ejigineen,  U.  S.  Army,  81 
l.ouis  Mo. 
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REPORT 


OF 


THE  UNITED  STATES  LIGHTHOUSE  BOARD. 


Teeasttbt  Depabtmbnt, 
Office  op  the  Light-House  Board, 

Washington,  D,  C,  November  7, 1894. 
Sib:  The  Light-House  Board  has  the  honor  to  submit,  for  your  infor- 
mation and  that  of  Congress,  the  following  report  of  the  work  done 
under  its  direction  during  the  fiscal  year  which  ended  on  June  ^,  1894. 
At  the  close  of  the  year  there  were  under  the  control  of  the  Light- 
House  Establishment  the  following-named  aids  to  navigation : 

• 

Light-hoases  and  boacon  li[i^ht8,  not  inclnding  tlio  372  post  lights  in  the  Third, 
Foarthy  Fifth.  Sixth,  Eighth,  Eleventh,  Twelfth,  and  Thirteenth  light-house 

districts 953 

Light-ships  in  position 40 

Light-ships  for  relief 5 

Electric  buoys  in  position 7 

Qas  buoys  in  position 9 

Fog  signals  operated  by  steam  or  hot  air 125 

Fog  signals  operated  by  clockwork 187 

Post  lights  on  the  Western  rivers .^. 1,406 

Post  lights  on  other  rivers 372 

Day  or  nnlighted  beacons 414 

Whistling  buoys  in  position 66 

Bell  buoys  in  position 92 

Other  buoys  in  position,  inclnding  pile  buoys  and  stakes  in  Fifth  district  and 

buoys  in  Alaskan  waters 4, 434 

In  the  construction,  care,  and  maintenance  of  these  aids  to  navigation 
there  were  employed: 

Steam  tenders 82 

Steam  launches .^..  6 

Sailing  tenders 2 

LJght  keepers 1,190 

Other  employes,  including  crews  of  light-ships  and  tenders 880 

Laborers  in  charge  of  Western  river  lights 1,146 

Laborers  in  charge  of  other  river  post  lights 206 
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NEW  LIGHTS. 

The  following  named  new  lights  were  established  daring  the  fiscal 
year: 

Ballard  Ree/light-resselj  Xo.  63j  Detroit  River^  Michigan. — A  lens-lan- 
tern light,  Jaly  1, 1893. 

Tliird  Dame  Point  Cut  post  lightj  Xo.  12^  St.  Johns  River^  Florida. — A 
tabular-lantern  light,  Angast  15, 1893. 

Fourth  Dame  Point  Cut  post  light^  Xo.  14^  St.  Johns  River ^  Florida, — 
A  tabalar-lantem  light,  Angast  15, 1893. 

Fifth  Dame  Point  Cut  post-light^  Xo.  16^  St.  Johns  River j  Florida.^ 
A  tabalar-lantem  light,  Aagast  15, 1893. 

Upper  Dame  Point  Cut  post  lightj  Xo.  9j  St.  Johns  River j  Florida. — 
A  tubalar-lantem  light,  Angast  1.5,  1893. 

Oakland  Harbor  South  Jetty,  San  Francisco  Bay,  California. — A  lens- 
lantern  light,  September  15, 1893. 

Ashtabula  Pierhead  ra/nge  {rear)^  Lake  FriCj  Ohio. — A  triple  lens-lan- 
tern light,  September  15, 1893. 

Limekiln  Crossing  (south)  light-vessel^  Xo.  64j  Detroit  River^  Michi- 
gan.— A  lens-lantern  light,  September  15,  1893. 

Limekiln  Crossing  {north)  light-vessel^  Xo.  65j  Detroit  River^  Michi- 
gan.— A  lens-lantern  light,  September  15,  1893. 

Bar  Point  light-vesselj  Xo.  59^  mouth  of  Detroit  River^  Michigan. — ^A 
triple  lens-lantern  light,  September  18,  1893. 

Seavys  Island  beacon^  Portsmouth  Harbor^  Maine. — ^A  doable  tnbnlar- 
lantern  light,  September  25, 1893. 

Lake  Huron  light-vessel^  Xo.  61^  Lake  Huron,  Michigan. — ^A  triple  lens- 
lantern  light,  September  25,  1893. 

Poe  Reef  light-vessel^  Xo.  62,  Straits  of  Mackinac,  Michigan. — A  triple 
lens-lantern  light,  September  27,  1893. 

Pages  Rock,  York  River,  Virginia. — A  fourth-order  light,  September 
30, 1893. 

Eleven-Foot  Shoal  light-vessel,  Xo.  60,  Green  Bay,  Michigan. — ^A  triple 
lens-lantern  light,  October  6, 1893. 

Fairport  range  (rear).  Lake  Erie^  Ohio. — ^A  triple  lens-lantern  light, 
October  15,  1893. 

Black  River  range  (rear),  LaJce  Erie,  Ohio. — A  triple  lens-lantem  light, 
October  15,  1893. 

Head  of  the  Passes  West  Jetty ^  Mississippi  River,  Louisiana, — A  lens- 
lanteiTi  light,  October  20,  1893. 

Marquette  Breakwater  (outer  end).  Lake  Superior,  Michigan. — A  lan- 
tern light,  October,  1893. 

Buoy  Depot  Wharf  post  light,  Columbia  River,  Oregon. — A  tubular-lan- 
tern light,  November  1, 1893. 

Chicago  Harbor,  Lake  Michigan,  Illinois. — A  third-order  light,  Novem- 
ber 10,  1893.  , 
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Olympia  Jetty  post  lights  Puget  Sound  j  Washington. — A  tabular-lantern 
light,  November  15,  1803. 

Coanjock  Bay  beacon^  Currituek  Sound,  North  Carolina. — A  lens-lan- 
tern lifflit,  November  25, 1893. 

Turn  Pointy  Washington  Sound^  Washington. — A  tubular-lantern 
light,  November  30, 1893. 

Patos  Islands,  Washington  Soundy  Washington. — A  tubular-lantern 
light,  November  30,  1893. 

Lower  Cedar  Pointy  Potaniac  RiveVy  Maryland. — A  lens-lantern  light, 
December  29, 1893.    ( In  place  of  apparatus  destroyed  by  fire.) 

Bridgeport  Breahwater,  Bridgeport  Harbory  Connecticut. — A  tubular- 
lantern  light,  January  31,  1804. 

Christiana  beacony  Delaware  Rivery  Delaware, — A  lens-lantern  light, 
January  31,  1894. 

March  Point  post  lighty  Washington  Sound,  Washington. — A  tabular- 
lantern  light,  February  2, 1894. 

La  Conner  Jetty  post  lighty  Skagit  Bay,  Washington. — A  tubalar-lan- 
tern  light,  February  3, 1894. 

Rodman  Point  Shoal  beacony  Pamlico  Rivery  North  Carolina, — A 
tubular-lantern  light,  February  28,  1894. 

Windmill  Faint  Shoal  beacony  Pamlico  River^  North  Carolina. — ^A 
tubular-lantern  light,  February  28, 1894. 

Timbaliery  Timbalier  Bayy  Louisiana. — ^A  tubular-lantern  light,  March 
20, 1894.    { To  replace  light  destroyed.) 

Heceta  Head,  seacoast  of  Oregon. — A  first-order  light,  March  30, 1894. 

Seavys  Island  range  {front)y  Portsmouth  Harbory  Maine. — ^A  lantern 
light,  April  10, 1894. 

Milwaukee  post  lighty  Willamette  Rivery  Oregon. — A  tubular-lantern 
light,  April  15, 1894. 

UGc  Rock  post  lighty  Willamette  Rivery  Oregon, — A  tubular-lantern 
light,  AprU  15, 1894. 

CUickamas  Rapids  post  lighty  Willamette  Rivery  Oregon. — A  tubular- 
lantern  light,  April  15, 1894. 

Bush  Point  post  lighty  Admiralty  Inlety  Washington. — A  tubular-lan- 
tern light,  May  10,  1894. 

Wolf  Trapy  Chesapeake  Bayy  Virginia, — A  lantern  light,  April  14, 
1894.    (On  the  structure  in  course  of  construction.) 

Kenosha  Pierhead  range  (front).  Lake  Michigan,  Wisconsin. — A  lan- 
tern light  May  12,  1894. 

San  Carlos  Creek  post  lighty  St.- Johns  Rivery  Florida. — ^A  lantern 
light.  May  20, 1894. 

Kalamazoo  Fierhea4y  Lake  Michigany  Michigan. — A  lantern  light,  May 
23, 1894. 

Baeine  Pierhead^  Lake  Michigany  Wisconsin. — A  lantern  light,  May 
28, 1894. 
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Volusia  Guide  Piles  post  light^  St.  Johns  River ^  Florida. — A  lantern 

light,  May  31, 1894. 
Manistee,  Lake  Michigan^  Michigan, — A  fifth-order  light,  Jane  18, 

1894. 
Ma7iistee  Pierhead  range  {front)^  Lake  Michigan^  Michigan. — ^A  lantern 

light,  June  18,  1894. 

NEW  FOG  SIGNALS. 

During  the  fiscal  year  fog  signals  were  established  at  the  following- 
named  existing  light-stations: 
Ashtabula  range  (front)^  Lake  Urie,  Ohio. — A  6-inch  steam  whistle, 

September  30, 1893. 
Superior  Pierhead,  Lake  Superior,  Wisconsin — A  6-inch  steam  whis- 
tle, October  15, 1893. 
The  following-named  new  fog  signals  were  established  during  the 
fiscal  year: 
Pa^es  Rock,   Fork  River,    Virginia, — A  bell  struck  by  machinery, 

September  30, 1893. 
Bar  Point  light-vessel,  N'o.  59,  mouth  of  Detroit  River,  Michigan.—A 

6-inch  steam  whistle,  September  18,  1893. 
Lake  Huron  light-vessel.  No.  61,  Lake  Huron,  Michigan. — A  6-inch 

Rteam  whistle,  September  25, 1893. 
Poe  Reef  light-vessel,  No.  62,  Straits  of  Mackinae^  Michigan. — A  6-incli 

steam  whistle,  September  27,  1893. 
Eleven-Foot  Shoal  light-vessel.  No.  60,  Oreen  Bay,  Michigan, — A  6-inch 

steam  whistle,  October  6, 1893. 
Chicago  Harbor,  Lake  Michigan,  Illinois. — A  10-inch  steam  whistle, 

November  10,  1893. 
Turn  Point,    Washington  Sound,   Washington.— A  DaboU   trumpet, 

November  30,  1893. 
Patos  Islands,  Washington  Sound,  Washington. — A  DaboU  trumpet, 

November  30, 1893. 

LIGHTS  DISCONTINUED. 

The  following-named  lights  were,  in  the  course  of  the  last  fiscal  year, 
discontinued: 

Wreck  of  the  bark  Undine,  Savannah  River,  Georgia. — A  lantern  light, 
August  23, 1893,  the  wreck  having  been  removed. 

Middle  Quarantine  Shoalpost  light,  No.  12,  St.  Johns  River,  Florida.-- 
A  tubular-lantern  light,  August  15, 1893. 

Radcliffe  Island  post  light,  No.  16,  St.  Johns  River,  Florida.— A  tubu- 
lar-lantern light,  August  15,  1893. 

Dame  Point  Middle  Ground  post  light.  No.  18,  St.  Johns  River, 
Florida.— A  tubuhvr-lantern  light,  August  15, 1893. 

Oakland  Harbor  range  {rear)^  San  Fraticisco  Bay,  California.— Alens- 
lantern  light,  September  12, 1893. 
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Battery  Island  post  light,  N^o,  5,  Cape  Fear  River j  North  Carolina. — ^A 
tiibular-Iantem  li^ht,  November  2, 1893. 

Chicago  River,  Lake  Michigan,  Illinois. — A  tliird-order  light,  Novem- 
ber 10, 1893. 

Chicago  Outer  Breakwater  ( SE.  end).  Lake  Michigan,  Illinois » — A  double 
lens-lantern  light,  November  10, 1893. 

West  Olympia  post  light,  Puget  Sound,  Washington. — A  tubalar-lan- 
tern  light,  November  15, 1893. 

Lower  Cedar  Point,  Potomac  River,  Maryland. — A  fifth-order  light, 
December  25, 1893.    (Lighthoase  destroyed  by  fire.) 

Timbalier,  Timhalier  Bay^  Louisiana. — A  second-order  light,  January 
29, 1894.    (Lighthouse  destroyed.) 

Christiana,  Delaware  River,  Delaware. — A  fourth  order  light,  Jan- 
uary 31, 1894. 

Orandall  Spit  post  light,  Washington  Sound,  Washington. — A  tubular- 
lantern  light,  February  2, 1894. 

Weaverling  Spit  post  light,  Washington  Sound,  Washington. — A  tubu- 
lar-lantern light,  February  2, 1894. 

Oardiners  Island,  Oardiners  Bay,  New  York. — A  sixth-order  light 
March  8, 1894.    (Station  undermined  by  the  sea.) 

Wing  Dam,  No.  13,  post  light,  Savannah  River,  Georgia. — A  tubular- 
lantern  light,  April  16,  1894. 

Lake  Beresford  post  light,  No.  108,  St.  Johns  River,  Florida. — A  tubu- 
lar-lantern light,  May  15, 1894. 

Raciive  Pierhead^  Lake  Michigan,  Wisconsin. — A  sixth-order  light, 
May  28, 1894. 

Manistee  Pierhead  range  (front),  Lake  Michigan,  Michigan. — A  tubu- 
lar-lantern light,  June  18, 1894. 

Manistee  Pierhead  range  {rear),  Lake  Michigan,  Michigan. — A  sixth- 
order  light,  June  18, 1894. 

POO  SIGNAL  DISCONTINUED. 

During  the  fiscal  year  the  following-named  fog  signal  was  discon- 
tinued : 
Lower   Cedar  Point,  Potomac  River,  Maryland. — A  bell  struck  by 
machinery,  December  25, 1893.    (Station  destroyed  by  fire.) 

CHANGES  IN  LIGHTS. 

During  the  fiscal  year  the  following  changes  were  made  in  existing 

lights: 
Cob  Point  Bar,  Potomac  River,  Maryland. — Changed  August   15, 
1893,  from  a  fixed  white  light  to  a  fixed  white  light  with  a  fixed 
red  sector  extending  from  ESE.  iV  -B-  northward  to  SE.  by  E. 
i  E.  (about  lOo  30'  of  arc). 
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Lower  Cedar  Pointy  Potomac  River j  Maryland. — Changed  August  15, 

1893,  by  extending  the  fixed  red  sector  of  the  light  to  make  its 

southwesterly  edge  bear.N.  by  W.  f  W. 
Lower  Quarantine  Shoal  post  lights  St  Johns  River^  Florida, — ^The 

color  of  the  light  was  changed  from  red  to  white  and  the  number 

from  10  to  7,  August  15,  1893, 
Van  Sickle  Island  post  light,  entrance  to  Sacramento  River,  CaUfor- 

nia. — The  height  of  the  light  was  increased  12  feet,  August  3, 

1893. 
Tarrytown,  Hudson  River,  N'ew  York, — The  color  of  the  light  was 

changed  from  white  to  red,  September  30, 1893. 
Livingston  Creek  post  light,  Buidson  River,  New  York.— The  color  of 

the  light  was  changed  from  white  to  red,  September  30, 1893. 
Catskill  ( West  Flat)  post  light,  Hudson  River,  N'ew  York, — The  color 

of  the  light  was  changed  from  red  to  white,  September  30,  1893. 
Coxsackie  Fast  Flats,  Hudson  River,  New  York, — ^The  color  of  the 

light  was  changed  from  white  to  red,  September  30,  1893. 
Stuyvesant,  Hudson  River,  New   lorfc. — The  color  of  the  light  was 

changed  from  white  to  red,  September  30,  1893. 
Sand  Spit,  Hudson  River,  New  York, — ^The  color  of  the  light  was 

changed  from  white  to  red,  September  30,  1893. 
New  Baltimore  Dike  post  light,  Hudson  Rii^er,  New  York, — ^The  color 

of  the  light  was  changed  from  white  to  red,  September  30,  1893. 
Five-Hook  Island  post  light,  Hudson  River,  New  York, — The  color  of 

the  light  was  changed  from  white  to  red,  September  30, 1893. 
Schoda^k  Channel  post  light,  Hudson  River,  New  York, — ^The  color  of 

the  light  was  changed  from  white  to  red,  September  30, 1893. 
Nine-Mile  Tree  post  light,  Hudson  River,  Neic  York, — The  color  of  the 

light  was  changed  from  whit«  to  red,  September  30, 1893. 
Cow  Island  post  light,  Hudson  River,  New  York, — The  color  of  the 

light  was  changed  from  white  to  red,  September  30, 1893. 
Cuyler  Dike  post  light,  Hudson  River,  New  York, — The  color  of  the 

light  was  changed  from  white  to  red,  September  30,  1893. 
Bath  Dike  post  light,  Hudson  River,  New   York, — The  color  of  the 

light  was  changed  from  white  to  red,  September  30, 1893. 
Old  Maid  Place,  Whitehall  Narrows,   Vermont, — The  number  of  the 

light  was  changed  from  16  to  1,  September  30,  1893. 
Lower  end  of  Four  Channels  and  Narrows,  Whitehall  Narrows,  Neic 

York, — The  color  of  the  light  was  changed  from  white  to  red  and 

the  number  from  15  to  2,  September  30,  1893. 
Pulpit  Point  light,  Whitehall  Narrows,  New  York, — The  color  of  the 

light  was  changed  from  white  to  red,  and  the  number  from  14  to 

4,  September  30,  1893. 
Above  Pulpit  Point,  Whitehall  Narrows,  Vermont— The  number  of  the 

light  was  changed  from  13  to  3,  September  30, 1893. 
Opposite  Belden  Dock,  WhiteJiull  Narrows,  Vermont. — The  number  of 

the  light  was  changed  from  12  to  5,  September  30, 1893. 
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Chilian  Bend^  Whitehall  Narrows,  New  York. — The  color  of  the  light 
was  changed  from  white  to  red,  and  the  number  from  11  to  6, 
September  30,  1893. 

Lower  end  of  Two  ChannelSy  Whitehall  Narrows^  New  York, — The 
color  of  the  light  was  changed  from  white  to  red,  and  the  number 
from  9  to  8,  September  30, 1893. 

Maple  Bend,  Whitehall  Narrows,  New  York. — ^The  color  of  the  light 
was  changed  from  white  to  red,  and  the  number  from  8  to  10, 
September  30,  1893. 

Head  of  Two  Channels,  Whitehall  Narrows,  New  York. — Th©  color  of 
the  light  was  changed  from  white  to  red,  and  the  number  from  7 
to  12,  September  30, 1893. 

Long  Beach,  Whitehall  Narrows,  New  York. — The  color  of  the  light 
was  changed  from  white  to  red,  and  the  number  from  6  to  14, 
September  30, 1893. 

Steam-Mill  Point,  Whitehall  Narrows^  New  York. — The  color  of  the 
light  was  changed  from  white  to  red,  and  the  number  from  5  to 
16,  September  30, 1893. 

South  of  Snody  Dock,  WhitehM  Narrows,  Vermont. — The  number  of 
the  light  was  changed  from  4  to  7,  September  30, 1893. 

Opposite  Chapman  Dock,  Whiteliall  Narrows,  New  York. — ^The  color  of 
the  light  was  changed  from  white  to  red,  and  the  number  from  3 
to  18,  September  30, 1893. 

Carey  Camp,  Whitehall  Narrows,  New  York. — The  color  of  the  light 
was  changed  from  white  to  red,  and  the  number  from  2  to  20,  Sep- 
tember 30,  1893. 

Benjamin  Place,  Whitehall  Narrows^  Vermont. — The  number  was 
changed  from  1  to  9,  September  30, 1893. 

Ghandeleur,  Chandeleur  Sound^  Louisiana. — Changed  from  a  fourth- 
order  light  to  a  tubular-lantern  light,  October  1, 1893.  (Struc- 
ture destroyed  in  gale  of  October  1, 1893.) 

Oak  Island  range  {front),  mouth  of  Cape  Fear  River,  North  Carolina. — 
Changed  from  a  sixth-order  light,  22  feet  high,  to  a  tubular-lan- 
tern light,  18  feet  high,  October  12,  1893.  (Structure  destroyed 
in  gale  of  October  12, 1893.) 

South  San  Francisco  range  {front),  San  Francisco  Bay,  California. — 
Changed  from  a  fixed  white  to  a  fixed  red  light,  October  30, 1893. 

Tortuga^  Harbor,  Garden  Key,  Florida. — The  southerly  edge  of  the 
westerly  red  sector  of  the  light  was  corrected,  December  16, 
1893,  to  bear  NE.  by  E .  J  E.  and  to  intersect  the  southeasterly 
edge  of  the  red  sector  of  Dry  Tortugas  light  at  a  point  about  slf 
miles  from  the  latter  light. 

Dumpling  Rock,  Buzzards  Bay,  Massachusetts. — ^The  light  was 
changed,  December  22, 1893,  from  fixed  white  to  fixed  white  with 
a  fixed  red  sector.  The  red  sector  extends  from  NE.  J  B*. 
northwestwardly  to  NE.  J  E.  and  covers  Mishaum  Ledge. 


TUKASURY  DkPARTMKNT, 

Document  No.  ]  722. 
Office  of  Light' House  Board. 


LIGHT-HOUSE  BOARD  OF  THE  UNITED  STATES. 

OrgABlMd  in  coDformity  to  Che  act  of  Con^nu  appro  red  luynst  SI,  1869. 


LIST  OF  MEMBERS  ON  JULY  1,  1894. 

Hon.  John  G.  Carlisle,  Secretary  of  the  Treasury,  ex  officio  president. 

Mr.  Walter  S.  Franklin. 

Prof.  Thomas  C.  Mendenhall,  Superintendent  of  the  U.  S.  Coast  and  Geodetic 

Survey. 
Rear- Admiral  James  A.  Greer,  U.  S.  Navy. 
Capt.  RoBLBY  D.  Evans,  U.  S.  Navy. 
Col.  John  M.  WilsOn,  Corps  of  Engineers,  U.  8.  Army. 
Capt.  George  Dbwet,  U.  S.  Navy. 
Maj.  Henry  M.  Adams,  Corps  of  Engineers,  U.  S.  Army. 
Capt.  PHIJ.IP  M.  Price,  Corps  of  Engineers,  U.  S.  Army. 

EXECUTIVE  MEMBERS  OF  THE  BOARD 

Chairfnan. — ^Rear-Admiral  James  A.  Greer,  U.  S.  Navy. 
Naval  Secreiary. — Capt.  Robley  D.  Evans,  U.  8.  Navy. 
Engineer  Secretary, — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army, 

to  February  28, 1894;  Capt.  Philip  M.  Price,  Corps  of  Engineers,  U.  S.  Army,  from 

March  9,  1894. 

OFFICERS  IN  CHARGE  OF  LIGHT-HOUSE  DISTRICTS. 

First  District. 

Intpector. — Commander  George  E.  Wingate,  U.  S.  Navy,  Portland,  Me. 
Engineer, — ^Maj.  William  R.Livermore,  Corps  of  Engineers,  U.  S.  Army,  Boston, 

Mass. 

Second  District. 

jMpector.— Commander  George  F.  F.  Wilde,  U.  S.  Navy,  to  November  30, 1893 ; 
Commander  Francis  M.  Green,  U.  S.  Navy,  Boston,  Mass.,  from  November  30, 1893. 

Engineer. — ^Maj.  William  R.  Livbrmore,  Corps  of  Engineers,  U.  S.  Army,  Boston, 
Mass. 

Third  District. 

Inspector, — Capt.  Winfield  S.  Schley,  U.  S.  Navy,  Tompklnsvllle,  N.  Y. 
Engineer, — ^Maj.  David  P.  Heap,  Corps  of  Engineers,  U.  S.  Army,  Tompkinsville, 

N.y, 

Fourth  District. 

Jn»p«c<or.— Commander  PuRNELL  F.  Harrington,  U.  S.  Navy,  to  July  15,  1893; 
Commander  George  C.  Reiter,  U.  S.  Navy,  Philadelphia,  Pa.,  from  July  15, 1893. 

Engineer. — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S.  Army,  toFeb- 

mary   24,  1894;   Maj.  Charles  W.  Raymond,  Corps  of  Engineers,  U.  S.  Army, 

Philadelphia,  Pa.,  torn  February  24, 1894. 
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drstwn  from  the  station  and  replaced  by  the  schooner  Drift 
December  10,  1893.  Schooner  Drift  withdrawn  and  b'ght-vessel 
No.  46,  with  steam  fog  whistle  repaired,  replaced  on  the  station 
March  16,  1894. 

Bush  Bluff  light'vesselj  Elizabeth  Riverj  Virginia, — Schooner  Drift 
withdrawn  from  the  station  and  replaced  by  the  light-house  ten- 
der Holly^  August  5, 1893.  Light-house  tender  Holly  withdrawn 
and  rephiced  by  the  schooner  Drijtj  October  6, 1893.  Schooner 
Drifts  damaged  by  collision,  withdrawn  from  the  station  and  re- 
placed by  the  light-house  tender  Holly^  October  16, 1893. 

Morris  Island  south  range  {front)j  entrance  to  Charleston  Harbor^ 
South  Carolina, — Beacon  washed  away  in  the  gale  of  August  27, 
1893;  reestablished  September  6, 1893. 

Morris  Island  north  range  (front),  entrance  to  Charleston  Harbor, 
South  Carolina, — Beacon  washed  away  in  the  gale  of  August  27, 
1893;  reestablished  September  6, 1893. 

Tybee  beacon,  entrance  to  Savannah  River,  Georgia, — Beacon  over- 
'    turned  in  the  gale  of  August  27, 1893;  reestablished  Septem- 
ber 6, 1893. 

Rattlesnake  Shoal  light- vessel  No,  3i,  off  tJie  entrance  to  Charleston  Har- 
bor, South  Carolina, — Wrecked  in  the  storm  of  August  27,  1893. 
Eeplaced  by  light-vessel  No.  29,  September  1, 1893.    Light-ves- 
sel No.  29  withdrawn  and  light- vessel  No.  34  replaced  May  31,   * 
1894. 

Wolf  Island  range  {front),  entrance  to  Doboy  Sound,  Georgia. — ^Beacon 
carried  away  by  the  storm  of  August  27,  1893;  reestablished 
temporarily.    Bebuilt  June,  1894. 

Fishers  Point  range  {front)  post  light,  Delaware  River,  New  Jersey. — 
Carried  away  in  the  storm  of  August  29, 1893.  Bebuilt  Septem- 
ber 4, 1893. 

Hen  and  Chicketis  light-vessel  Xo,  2,  entrance  to  Buzzards  Bay,  Massa- 
chusetts,— ^Withdrawn  from  the  station  for  repairs  and  replaced 
by  relief  light  vessel  No.  9,  September  1, 1893.  Relief  light-ves. 
sel  No.  9  withdrawn  and  light-vessel  No.  2  replaced  October 
12, 1893. 

St,  George  Reef  off  the  seaooa^st  of  California, — Owing  to  the  scarcity 
of  water  the  working  of  the  fog  signal  was  reduced  to  sounding 
the  characteristic  signal  during  periods  of  5  minutes,  separated 
by  silent  intervals  of  10  minutes,  from  September  1,  1893,  to  Oc- 
tober 1, 1893, 

Co»*nfield  Point  light- vessel  No.  51  n  Long  Island  Sounds  Connecticut. — 
Withdrawn  from  the  station  for  repairs  and  replaced  by  light- 
vessel  No.  2:?,  October  20,  1893.  Liglrt- vessel  No.  23  withdrawn 
and  light- vessel  No.  ol  replaced,  November  1, 1893. 

Cape  Canart'rah  seacoast  of  Florida. — The  first-order  light,  fiasliiiig 
white  every  minute,  was  discontinued  and  replaced  by  a  fourth- 
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order  light,  flasbiiig  white  every  10  seconds,  iu  a  temporary 
structare,  October  23, 1893.  The  fourth  order  light  will  be  exhib- 
ited during  the  removal  and  reerectiou  of  the  station  at  a  point 
5,200  feet  S.  87o  24'  W.  ( W.  i  S.)  from  its  former  location.  (First- 
order  light  reestablished  July  25,  1894.) 

Frying-Pan  Shoals  light-veHsel  No.  53,  off  the  seacoant  of  North  Car- 
olina.— ^Withdrawn  from  the  station  for  repairs  and  replaced  by 
light- vessel  No.  34,  December  28, 1893.  Light- vessel  No.  34  with- 
drawn and  light- vessel  No.  53  replaced,  February  19, 1894. 

Wreck  of  the  barge  Milton^  East  River ^^^ew  Yorl\ — A  tubular- lantern 
light,  to  mark  the  wreck,  was  established  January  11, 1894,  and 
discontinued  January  23, 1894. 

Pumpkin  Islandj  Eggemoggin  Beach,  Maine. — Discontinued  on  account 
of  ice,  February  26, 1894;  reestablished  March  5, 1894. 

Browns  Head,  entrance  fo  Fox  Island  TItorough/are,  Maine. — Dis- 
continued on  account  of  ice,  February  26, 1894;  reestablished 
March  3, 1894. 

Wing  Dam  No.  13  post  light,  Savannah  River,  Georgia. — Destroyed  by 
collision  January.21, 1894;  reestablished  February  15,  1894.    ' 

Dame  Point  Dredged  Cut  post  light,  No.  16,  St.  Johns  River,  Florida. — 
Destroyed  by  collision  February  20,  1894;  reestablished  March 
12, 1894. 

Apalachioola  Bay  range  {front),  Apalachioola  Bay,  Florida. — Wrecked 
February  16,  1894;  reestablished  February  20, 1894. 

Oreat  Marsh  Island  Shoal  post  light,  No,  1,  St.  Johns  River,  Florida. — 
Destroyed  by  collision  March  14,1894;  reestablished  March  21, 
1894. 

Minots  Ledge,  off  the  entrance  to  Boston  Harbor,  Massachtisetts. — Six 
lens-lantern  lights  displayed  from  April  22  to  May  1,  1894,  dur- 
ing the  taking  down  of  the  former  and  erection  of  the  new  illumi- 
nating apparatus. 

Winter- Quarter  Shoal  light- vessel,  off  the  seacoast  of  Virginia. — Steam 
fog  signal  discontinued  for  repairs  and  bell  struck  by  hand,  sub- 
stituted April  26, 1894,  until  further  notice. 

Bartlett  Reef  light-vessel  No.  13,  Long  Island  Sound,  Connecticut. — 
Withdrawn  from  the  station  for  repairs  and  replaced  by  relief 
light -vessel  No.  20  May  1,  1894.  (Belief  light- vessel  No.  20 
withdrawn  and  light- vessel  No.  13  replaced  July  19,  1894.) 

Southwest  Pass,  entrance  to  the  Mississippi  River,  Louisiana. — Dam- 
aged by  fire  and  light  extinguished  May  22, 1894.  Light  rees- 
tablished June  4, 1894. 

Netc  Channel  range  {front)  post  light.  Cape  Fear  River,  North  Caro- 
lina.— A  light,  screened  to  seaward,  was  shown  from  the  new 
structure  pending  the  removal  to  the  same  of  the  light  from  the 
old  structure. 
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Superior  Bay  Chawvel  {lower  middle)  post  lighty  Superior  Bay^  Minne- 
sota.— Structare  wrecked  by  collision.  Hand  lantern  displayed 
on  wreck  from  June  5, 1894,  until  July  1, 1894,  when  the  struc- 
ture was  rebuilt  and  the  regular  light  reestablished. 

Superior  Bay  Channel  {upper)  post  light^  Superior  Bay^  Minnesota. — 
Structure  wrecked  by  collision.  Hand  lantern  displayed  on 
wreck  from  June  10, 1894,  until  June  28, 1894,  when  the  struc- 
ture was  rebuilt  and  the  regular  light  reestablished. 

Dame  Point  Cut  post  lights  No,  P,  St,  Johns  River,  Florida, — Struc- 
ture destroyed  by  collision  June  10, 1894;  reestablished  August 
30,  1894. 

Wreck  of'^CanonicuSj^  Kill  van  Kully  New  York, — A  tubular-lantern 
light  from  June  21,  1894,  to  July  12,  1894. 

Black  River  range  (rear)^  Lake  Erie^  Ohio, — Structure  destroyed  by 
collision  and  light  discontinued  June  22,  1894;  reestablished 
August  25, 1894. 

NEW  BUOYS. 

During  the  fiscal  year  the  following-named  special  buoys  were  estab- 
lished : 
Sewall  Pointy  Hampton  Roadsj  Virginia, — An  ex|)erimental  bell  buoy, 

August  7, 1893. 
Absecon  Inlety  sea^coast  of  New  Jersey. — A  bell  buoy,  September  27, 

1893. 
Brazos  River^  entrance  to  Brazos  River,  Texas. — A  whistling  buoy, 

October  15, 1893. 
Harding  Ledge,  entrance  to  Boston  Harbor,  Ma^ssachusetts. — A  gas- 
lighted  buoy,  November  8, 1893. 
North  end  of  Centurion,  entrance  to  Boston  Harbor,  Massa4:husetts. — 

A  gas-lighted  buoy,  November  8, 1893. 
Nix  MatCj  entrance  to  Boston  Harbor,  Massachusetts, — ^A  gas-lighted 

buoy,  January  15,  1894. 
Sarah  Ledge,  off  the  entrance  to  New  London  Harbor^  Connecticut, — 

A  bell  buoy,  February  17, 1894. 
Tillamook  Bar,  off  the  entrance  to  Tillamook  Bay,  Oregon. — ^A  whis- 
tling buoy,  February  24, 1894. 
Crescent  City^  Crescent  City  Harbor,  California, — A  bell  buoy,  April 

24,  1894. 
Newport  News  Middle  €rround  ("SE.  side),  Hampton  Roads,  Virginia,— 

An  experimental  bell  buoy,  April  28, 1894. 
Netcport  News  Middle  Ground  {N.  side),  Hampton  Roads,  Virginia. — 

An  exiHirimental  bell  buoy,  April  28,  1894. 
Elbow  of  LedgCy  Delaware  Bay,  Delaware. — A  gas-lighted  buoy.  May 

24,  1894. 
Qardiners  Island,  Gardiners  Bay,  New  York. — ^A  gas-lighted  buoy, 

May  31, 1894, 
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White  Island  Ledge^  Isles  of  Shoals^  New  Hampshire, — A  bell  buoy, 
June  2, 1894.    (Established  as  a  permanent  aid). 

Idttle  Captain  Island  East  Bee/^  Greenwich  Gove^  Connecticut — ^A  gas- 
ligUted  buoy,  June  26, 1894. 

Jones  RocJcSj  Greenwich  Covcj  Connecticut, — A  gas-lighted  buoy,  June 
26, 1894. 

BUOYS  DISCONTINI'ED. 

During  the  Hscal  year  the  following-named  special  buoys  were  dis- 
continued: 

Wolf  Trap,  Chesapeake  Bay,  Virginia, — A  gas-lighted  buoy,  June  30, 
1893. 

World's  Fair  buoyage^  Chicago  Harbor,  Illinois. — Thirteen  electric- 
lighted  buoys,  November  9,  1893. 

Staniford  Ledge,  Portland  Harbor,  Maine, — A  Close  bell  buoy,  Decem- 
ber, 1893. 

Channel,  Chesapeake  Bay,  Virginia. — A  bell  buoy,  December,  1893. 

North  River  Bar,  North  River,  North  Carolina, — ^A  bell  buoy,  Decem- 
ber, 1893. 

JEgg  Rock,  Frenchman  Bay,  Maine. — A  whistling  buoy,  February,  1894. 
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Appropriations  made  at  the  Mcond  aesaion  of  the  Fifty-third  Congreaa  for   Hght-koitae 

purpoaea. 

OENEHAL. 

Supplies  of  light-honses $385,000.00 

Repairs  of  light-houses 490, 000. 00 

Salaries  of  light-keepers 680, 000. 00 

Expenses  of  light- vessels 250, 000. 00 

Expenses  of  buoyage 376, 000. 00 

Expenses  of  fog  signals 70, 000. 00 

Expenses  of  Board  inspecting  Hghtn,  etc 2, 500. 00 

Lighting  rivers ^ 300, 000. 00 

Survey  of  light-house  sites 1, 000. 00 

Total 2,554,500.00 


SPECIAL  WORKS. 

Abseoon  Inlet,  New  Jersey 1, 200. 00 

Baltimore  light  and  fog-signal  station,  Maryland 60, 000. 00 

Big  Bay  Point  light  and  fog-signal  Htatiou,  Michigan 25, 000. 00 

Boston  Harbor  light-ship,  Massachnsi'tts : 35, 000. 00 

Bridgeport  light-station,  Connecticut 2, 500. 00 

Cnpe  Arago,  Oregon (•) 

Cape  May,  New  Jersey 600. 00 

Chandeleur  light^station,  Louisiana 35, 000. 00 

Devils  Island  light-station,  Wisconsin 283. 94 

Forty-Mile  Point  light  and  fog  signal,  Micbi-jau 25, 000. 00 

Grassy  Island  range  lights,  Michigan .'.  1, 500. 00 

Grassy  Point  range  lights,  Ohio 2, 000. 00 

Hay  Lake  Channel,  Michigan 43, 550. 00 

Hog  Island  light-station,  Virginia 75, 000. 00 

Kewaunee  fog  signal,  Wisconsin 5, 500. 00 

Mobile  ship-channel  lights,  Alabama 30, 000. 00 

North  Head  light-station,  Washington 25,000.00 

Oil  houses  for  light-stations 5,000.00 

Pere  Marquette,  Michigan 5,500.00 

Round  Island,  Michigan 15,000.00 

Salem  Creek,  New  Jersey 800. 00 

Sandusky  Bay  rang6  light-station,  Ohio 25, 000. 00 

Seul  Choix  Pointe  lighti-station,  Michigan (•) 

Seul  Choix  Pointe  light  and  fog  signal,  Michigan 2, 200. 00 

South  Bass  Island  light-station,  Ohio 8,600.00 

South  Boston  range  lights,  Massachusetts 1, 000. 00 

South  Pass  light-ship,  Louisiana (*) 

Staten  Island  light-house  depot,  New  York 25,000.00 

Tampa  Bay,  Florida 1,670.81 

Two-Bush  Island  light  and  fog  signal,  Maine 19, 000. 00 

Umpqua  River  light-station,  Oregon 2,371. 00 

Willamette  River  light  and  fog  signal,  Oregon 6,000.00 

Total 484,175.75 

*  Authority. 
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A  detailed  statement  of  the  work  done  in  each  of  the  sixteen  light- 
honse  districts  is  made  in  the  body  of  the  report,  under  specified  head- 
ings, from  which  it  will  be  evident  that  the  Board  has  brought  the 
numerous  and  varied  aids  to  navigation  under  its  charge  up  to  the 
proper  standard,  and  that  it  has  done  all  that  was  possible,  with  the 
funds  provided,  to  meet  the  requirements  of  commerce  and  navigatioiL. 

THE  PROHIBITION  OF  PRIVATE  LIGHTS. 

The  following  recommendation,  which  has  been  made  in  many  pre- 
vious annual  reports,  is  renewed : 

The  Board  renews  its  recommendations  that  proper  steps  be  taken  to  prohibit  the 
establishment  or  maintenance  of  private  lights  and  buoys  in  the  navigable  waters 
of  the  United  States  except  with  the  consent  of  the  Board,  and  it  again  asks  that 
provisions  be  made  to  enable  it  to  establish  inexpensive  and  temporary  lights  in 
case  of  exigency  and  pending  the  action  of  Congress.  In  this  connection  the  Board 
begs  leave  to  repeat  the  recommendation  made  in  its  annual  report  for  1883 : 

''Some  action  should  be  taken  relative  to  the  establishment  of  lights  and  bnoys 
by  steamboat  companies  and  other  private  parties,  simply  for  their  own  conven- 
ience. The  Board  can  not  establish  a  light  without  special  authority  of  law  in  each 
case.  It  never  exhibits  a  light  without  previously  issuing  a  formal  notice  to  mari- 
ners, and  it  never  extinguishes  one  without  giving  similar  notice  sufficiently  in 
advance  to  inform  all  concerned.  Private  lights  are  established  and  extinguished 
without  such  notice,  much  to  the  annoyance  of  mariners,  who  are  confused  and 
miBled  by  irregular  beacons.  Besides  this,  the  lights  not  being  properly  kept,  go 
out  from  time  to  time. 

''  One  of  the  best  of  these  private  lights  is  that  exhibited  from  Blackwells  Island 
by  the  municipality  of  New  York  City.  It  has  gone  out  a  number  of  times  recently, 
and  BO  much  to  the  inconvenience,  if  not  danger,  of  mariners  that  complaint  has 
been  made  and  the  Board  has  been  subjected  to  unmerited  criticism  for  failing  to 
do  what  was  alleged  to  bo  its  duty,  when  in  fact  it  has  not  the  slightest  control 
over  that  light.  Under  these  circumstances  the  Board  suggests  that  the  exhibition 
of  liglits  and  the  placing  of  buoys  by  corporations  or  private  parties  be  prohibited 
by  law.  Lest  any  interest  should  snDer  thereby  it  is  further  suggested  that  the 
Board,  on  being  satisfied  that  it  is  immediately  necessary  to  do  so,  be  authorized  to 
establish  inexpensive  temporary  lights,  if  necessary,  on  leased  land,  and  to  pay  for 
their  erection  and  maintenance,  together  with  the  cost  of  employing  laborers  to  act 
as  keepers  as  is  now  done  on  the  Western  rivers,  from  the  general  appropriations 
for  the  support  of  the  Light-House  Establishment,  provided  that  funds  can  be  spared 
from  them  for  that  purpose,  and  further  provided  that  the  Board  shall  make  report 
of  its  actions  in  each  case,  with  the  reason  therefor,  so  that  Congress  may  decide  as 
to  the  continuance  of  each  light. ^' 

OIL  HOUSES. 

The  Board  again  recommends  that  appropriation  be  made  for  the 
erection  of  small,  inexpensive  structures  near  to,  but  separate  from, 
light-houses,  in  which  to  keep  a  year's  supply  of  mineral  oil,  the  illu- 
miiiant  now  used  by  the  Light-House  Establishment.  Last  year  the 
Board  estimated  that  $15,000  could  be  expended  with  great  advantage 
during  the  year  amoug  the  larger,  more  isolated,  and  more  imi>ortant 
ligjit-stations.  An  appropriation  of  85,000  was  made  for  that  purpose, 
which  will  be  expended  during  the  current  year. 
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It  is  estimated  that  $15,000  will  be  iieede<l  and  can  be  profitably 
expended  in  building  oil  bouses  during  tbe  coining  fiscal  year,  and  tbe 
appropriation  of  that  amount  is  therefore  recommended. 

The  recommendation  made  in  the  annual  report  for  each  of  the  last 
eight  years  was  accompanied  by  the  following  explanation: 

The  substitution  of  mineral  oil  for  lard  oil  in  the  lighthouse  semco,  which  has 
been  in  progress  for  several  years,  is  now  finished.  As  the  quantity  of  the  oil  now 
nsed  is  larger,  and  as  its  bulk  is  graater  than  was  that  of  the  oil  formerly  used,  and 
as  the  mineral  oil  is  much  more  likely  to  occasion  fire,  and  indeed  to  take  fire,  than 
was  the  lard  oil,  the  Board  has  come  to  the  conclusion,  in  the  interest  ot  safety,  to 
advise  that  the  proper  steps  be  taken  to  have  a  house  erected  at  each  of  the  larger 
stations  from  a  plan  specially  devised  after  a  careful  study  for  the  purpose. 

THE  LOWEST  BID. 

The  following  recommendation,  which  was  made  in  the  Board's  annual 
report  for  each  year  since  1887,  is  renewed: 

The  Board  calls  attention  to  the  hampered  condition  in  which  it  is  loft  by  that 
provision  of  law  which  recjuires  the  Board  to  accept  the  lowest  bid  to  do  work  for 
which  it  has  advertised  for  proposals,  no  matter  how  unfit  the  bidder  or  how  impos- 
sible it  may  be  for  him  to  do  good  work,  provided  he  can  give  a  good  bond.  It  has 
repeatedly  happened  that  under  this  clause  the  Board  has  been  forced  to  contract 
with  persons  who  had  no  proper  plant  to  do  the  work ;  with  persons  who,  to  get  the 
work,  had  bid  far  below  its  proper  cost,  and  with  persons  who  had  done  poor  work 
for  the  Board  under  previous  contracts,  and  in  each  instance  the  result  was,  as  was 
to  be  expected,  poor,  unsatisfactory,  unreliable  work,  which  it  was  necessary  to 
begin  to  repair  soon  after  it  was  finished. 

As  an  instance  of  this  the  Board  refers  to  the  case  of  the  steamer  Zizania^  which 
should  have  been  completed  more  than  a  year  ago.  Kight  months  after  slie  should 
have  been  finished  the  contractors  made  an  assignment,  and  the  Government  was 
forced  to  finish  the  vessel  itself.  It  was  then  found  that  much  of  the  work  done  was 
of  so  poor  a  character  that  it  became  necessary  to  do  it  over.  This  added  largely  to 
the  cost  of  the  vessel  and  increased  the  time  required  for  building-it.  The  Board 
needed  the  tender  at  the  time  the  appropriation  was  made  for  her  construction.  It 
would  have  had  her  services  more  than  a  year  ago  if  the  contra<3t  had  been  lot  to  the 
best  rather  than  the  lowest  bidder.  The  recourse  against  the  sureties  of  contractors 
for  bad  work,  as  a  rule,  fails  to  be  effective.  In  rare  cases  where  a  penalty  has  been 
exacterl  it  has  been  made  the  basis  of  claims  against  Congress  which  have  been  some- 
times prosecuted  to  a  successful  issue.  But,  bad  as  this  is,  there  is  nothing  to  pre- 
vent failing  or  fraudulent  contractors  from  becoming  the  lowest  bidders  for  fresh 
work.  In  fact,  there  is  nothing  under  the  present  state  of  the  law,  and  the  con- 
strnction  given  it,  to  prevent  the  failing  contractors  for  the  tender  Zizama^  bad  and 
late  as  their  work  was,  from  getting  the  contract  for  building  the  now  supply  ship, 
for  which  appropriation  has  just  been  made,  if  they  bid  low  enough  and  can  again 
provide  satisfactory  bondsmen.  The  Board  suggests  that  it  may  be  iirotected  against 
such  evils  by  appropriate  legislation. 

The  following  is  the  text  of  section  4667,  Revised  Statutes: 

"No  contract  for  the  erection  of  any  light-house  shall  be  made  except  after  public 
advertisement  for  proposals  in  such  form  and  manner  as  to  secure  general  notice 
thereof,  and  tbe  same  shall  only  be  made  with  the  lowest  bidder  therefor,  upon 
security  deemed  sufficient  in  the  judgment  of  the  Secretary  of  the  Treasury.'" 

It  is  proposed  that  this  section  bo  modified  by  adding  the  following  proviso: 

Provided^  That  when,  in  the  opinion  of  the  Secretary  of  the  I'reasury,  it  shall  be 
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detrimental  to  the  interests  of  the  Government  to  contract  with  the  lowest  bidder, 
ho  shiill  contract  with  tlie  next  lowest  bidder  not  subject  to  similar  objections,  but 
the  Secretary  of  the  Treasury  shall  put  on  record  his  reasons  therefor  in  each  sucli 
case  in  the  letter  rejecting  such  lowest  bid  or  bids. 

NEW  WORKS  AUTHORIZED. 

Oongreas  authorized  by  the  act  approved  on  January  22,  1894,  the 
establishment  of  a  light  and  fog  signal  on  or  near  Butler  Flat, 
entrance  to  the  lower  harbor  of  New  Bedford,  Mass.,  at  a  cost  not  to 
exceed  $45,000,  but  no  appropriation  was  made  for  its  construction. 

Congress  had  previously  authorized  by  the  act  approved  on  Febru- 
ary 15, 1893,  the  establishment  of  forty  light-stations,  at  an  aggregated 
cost  of  $429,800,  but  no  appropriations  have  been  made  for  their  con- 
struction. The  following  is  a  list  of  the  works  thus  authorized,  with 
the  maximum  amount  which  each  may  cost: 

Galloo  Island  fog  signal,  New  York $5, 700 

Carlton  Island  light-house.  New  York 8, 600 

Bay  State  Shoal  lights,  New  York 800 

Erie  Harhor  (Presqu'ile)  fog  signal,  Pennsylvania 4, 300 

Fi^irport  Harbor  fog  signal,  Ohio 4, 30O 

Lorain  Harbor  (Black  River)  fog  signal,  Ohio 4, 300 

Port  Clinton  light,  Ohio,  reestablishing 1, 500 

Poe  Reef  light- vessel,  Straits  of  Mackinac,  Michigan  "* 25, 000 

Grand  Marias  light  and  fog  signal,  Michigan 15, 000 

Big  Sable  Point  fog  signal,  Michigan 5, 500 

Mendota  light  and  fog  signal,  Michigan , 7, 500 

Eagle  Harbor  fog  signal,  Michigan 5, 500 

Sand  Hills  light-house,  Michigan 20, 000 

Portage  Lake  Ship  Canal  fog  signal,  Michigan 5, 500 

Chequamegon  light  and  fog  signal,  Wisconsin 7, 500 

Chequamegon  Harbor  light  and  beU,  Wisconsi  u 2, 500 

Devils  Island  light-station,  Wisconsin,  completion 22, 000 

Bayfield  light  and  fog  signal,  Wisconsin , 5,000 

Pats  (or  Hat)  Point  light  and  fog  signal,  Minnesota 15, 000 

South  Fox  Island  fog  signal,  Michigan 5, 500 

North  Manitou  light  and  fog  signal,  Michigan 20, 000 

Ludington  light  and  fog-signal  station,  Michigan,  keeper's  dwelling 4, 500 

St.  Joseph  fog  signal,  Michigan 5, 000 

Manitowoc  fog  signal,  Wisconsin 5, 500 

Sturgeon  Bay  Canal  light,  Wisconsin 20, 000 

Porte  des  Morts  range  lights  and  fog  signal,  Michigan 21, 000 

St.  Martin  Island  light,  Michigan 15, 000 

Little  Gull  Island  ligl^t  and  fog  signal,  Michigan 20, 000 

Squaw  Point  (Gladstone)  light,  Michigan 5,000 

Peshtigo  Shoal  light  and  fog  signal,  Wisconsin 10, 000 

Sheboygan  fog  signal,  Wisconsin 5,500 

Southwest  Ledge  fog  signal,  Connecticut 12, 500 

Wilson  Harbor  light,  New  York 2,500 

Big  Oyster  Bed  Shoal  light  and  fog  signal,  New  Jersey 25, 000 

Deer  Point  light,  Florida .' 1,000 

*  A  cheaply  built  light-vessel  has  been  placed  on  Poe  Reef  j^ending  the  passage  of 
this  apx)ropriation. 
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Grays  Harbor  light  and  fog  signal,  Washington ji;60, 000 

New  York  Sloagh  light  and  fog  signal,  California ^. .     10, 000 

Mermenteau  River  light,  Louisiana 7, 000 

Willamette  River,  Oregon,  25  beacon  lij^hts  and  buovs  between  8ali*m  and 

Portland 5,000 

Tibbetts  Point  fog  signal,  New  York 4,300 

LIGHTING  BRIDGES. 

The  following  recommendation,  which  was  made  in  the  Board's 
annual  report  for  each  year  since  1887,  is  renewed : 

All  persons  operating  bridges  over  navigable  rivers  were  reqnired  by  the  act  of 
August  7,  1882,  to  maintain  such  liglits  on  tlioin  as  may  be  reijuired  by  the  Light- 
House  Board  for  the  security  of  navigation.  The  Board  in  due  time,  and  after  care- 
ful examination  and  preparation,  issuml  a  net  of  regulations  for  lighting  such  bridges, 
fully  illustrated  by  diagrams.  Persons  operating  such  bridges  have,  however,  obeyed 
these  regulations  only  so  far  as  they  have  chosen.  The  Board,  having  been  unable 
to  induce  full  compliance  with  its  rules,  made  a  test  case  of  the  nioHt  important 
instance  of  failure  to  comply  with  its  regulations,  and  report'.'d  tbe  matter  through 
the  proper  channels  to  the  Department  of  Justice  for  legal  action.  The  United 
States  attorney  to  whom  the  matter  was  assigned  reported  in  effect  that  he  could 
accomplish  nothing  by  prosecution,  as  ''the  statute  prescribes  no  penalty  for  its 
violation  and  gives  no  remedy  or  means  for  its  enforcement.'' 

The  United  States  attorney  further  states : 

'That  it  is  a  common-law  rule  that  when  a  statute  forbids  or  requires  an  act  to 
be  done,  an  indictment  will  ]ie  against  an  offender  if  the  matter  involved  is  one  of 
jiublio  concern,  but  it  is  a  familiar  principle  of  Federal  practice  that  crimes  and 
their  penalties  must  ISe  the  subject  of  specific  Federal  legislation,  and  recourse  to 
common-law  principles  are  therefore  futile.  It  seems  to  me,  therefore,  "  *  •*  that, 
in  order  to  remedy  the  evils  to  safe  navigation  in  the  East  River  by  reason  of 
improper  lights  upon  the  Brooklyn  Bridge,  *  •  •  Congress  must  pass  an  act 
prescribing  a  punishment  for  disobedience  to  the  orders  of  the  Light- House  Board.'' 

It  is  therefore  submitted  that  the  proper  steps  should  be  taken  to  obtain  the  sug- 
gested legislation. 

NECESSARY  NEW  STRUCTURES. 

The  following  recommendation,  made  in  the  Board's  annual  report  for 
each  year  since  1887,  is  renewed : 

For  several  years  past  the  Board  has  included  in  its  annual  estimates  of  appropri- 
ations, under  the  head  of  repairs  and  incidental  expenses  of  light-houses,  a  clause 
stating  that  the  objects  of  the  appropriations  are  to  be  considered  as  ''including 
necessary  new  structures."  {See  Book  of  Estimates,  1888-'89,  p.  203).  The  object  of 
this  is  to  sanction  a  practice  which  has  prevailed  since  the  foundation  of  the  Light- 
House  Establishment  until  quite  recently,  viz,  the  erection  at  established  stations, 
as  the  needs  of  the  service  may  require,  of  additional  structures  of  small  cost  from 
the  current  annual  appropriations.  The  clause  in  question  has,  however,  been  cut 
out  by  the  Committee  on  Appropriations  of  the  House  of  Representatives  from  year 
to  year,  to  the  great  embarrassment  of  the  service,  as  under  such  circumstances  the 
auditing  officers  are  of  the  opinion  that  any  improvements  involving  a  new  struc- 
ture can  not  be  made,  no  matter  how  much  it  may  be  needed,  or  how  insigni6cant  the 
cost  may  be.  This  tends  to  defeat  one  of  the  objects  for  which  the  appropriation  is 
made,  viz,  to  keep  the  service  in  efficient  practical  working  order,  and  to  adapt  it 
to  the  changing  necessities  of  commerce.  It  is,  therefore,  respectfully  asked  that 
8t«p8  may  be  taken  to  urge  Cougress  to  include  in  the  appropriation  bill  for  the 
coming  year  the  clause  in  question. 
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CONTINUING    APPROPRIATIONS. 

The  accounting  officers  of  the  Treasury  hold  that  the  provisions  of 
the  act  of  June  20,  1874,  to  the  effect  that  appropriations  for  hght- 
houses  shall  continue  available  until  otherwise  ordered  by  Congress,  is 
to  be  construed  literally  as  applying  to  "  light-houses"  only,  and  not  to 
range  lights,  fog  signals,  light- vessels,  and  other  works  of  construction 
and  repair  under  the  Light-House  Establishment.  On  account  of  una- 
voidable delays  in  obtaining  titles  to  sites,  preparing  plans,  and  making 
contracts,  much  of  the  construction  and  repair  work  i)rovided  for  by  the 
annual  appropriation  bills  can  not  be  completed  within  the  fiscal  year 
for  which  the  appropriations  are  made.  In  order  that  the  works  pro- 
^  vided  for  may  be  duly  completed  as  contemplated  by  Congress,  the 
Board  recommends  that  a  proviso  be  inserted  in  the  next  sundry  civil 
appropriation  bill  similar  to  the  enactment  already  made  in  regard  to 
the  appropriations  for  rivers  and  harbors,  and  fortifications,  to  the  fol- 
lowing eftect,  viz:  '^Provided,  That  the  money  herein  and  hereafter 
appropriated  for  all  works  of  construction  and  repair  under  the  Light- 
House  Board  shall  be  available  until  expended." 

SUPPLIES   OF  LIGHT-HOUSES. 

The  appropriation  of  1894  was  $385,000;  but  while  the  appropriation 
was  somewhat  increased  over  that  of  the  previous  year,  the  number  of 
light- stations  was  also  increased,  and  it  is  reasonable  to  expect  that 
appropriations  will  be  made  during  the  next  session  of  Congress  for 
still  other  lightrStations. 

The  small  amounts  appropriated  for  supplies  in  several  years  past 
made  it  impossible  for  the  Board  to  keep  up  its  reserve  stock  of  supplies 
with  which  to  meet  emergencies.  This  stock  has  been  drawn  upon  to 
a  large  extent.  The  meagerness  of  preceding  appropriations  has  made 
it  necessary  for  the  Board  to  scale  down  tlie  quantity  of  supplies  fur- 
nished yearly  to  the  hght-houses  to  siu^h  a  point  that  it  can  go  no  fur. 
ther  without  danger  that  the  lights  may  be  extinguished.  The  severest 
economy  has  been  practiced  for  several  years  and  is  being  used  this 
year,  and  as  the  number  of  lights  has  increased  it  is  feared  that  the 
present  lights  and  those  which  are  being  built  can  not  be  properly  kept 
up  from  the  current  appropriation.  The  passage  of  the  eight-hour 
law  has  enhanced  the  price  of  much  manufactured  material  used  to 
supply  light-houses.  The  Board,  therefore,  estimates,  as  it  did  last  year, 
that  $410,000  will  be  needed  during  the  coming  fiscal  year. 

SALARIES  OF  LIGHTHOUSE   KEEPERS. 

« 

Last  year  Congress  appropriated  $080,000  to  pay  the  salaries  of  not 
exceeding  l,2o0  keepers.  But  1,171  keepers  were  employed.  In  quite 
a  number  of  instances  the  Board  found  itself  unable  to  provide  keepers 
for  needed  beacon  light^s  wiiich  it  had  funds  to  build,  and  hence  these 
lights  were  not  established. 
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The  statement  made  in  the  Board's  last  two  annual  reports  in  refer- 
ence  to  this  subject  is  repeated. 

It  has  become  necessary,  in  view  of  tlie  great  pressure  on  this  appropriation,  to 
temporarily  omit  filling  certain  vacancies  as  they  occurred,  %vhere  there  was  more 
than  one  keeper  at  a  station.  This  has  necessarily  resulted  in  inferior  service  on  the 
part  of  the  overworked  keepers  remaining  at  those  stations.  Two  men  can  not  do 
the  work  of  three  properly  for  any  extended  term. 

The  duties  of  light-keepers  have  been  greatly  increased  by  the  addition  of  steam 
fog-signal  apparatus^  requiring,  in  many  cases,  the  attention  of  steam  engineers. 
It  has  been  found  that  it  is  impossible  to  obtain  the  services  of  men  for  many  of 
these  positions,  for  the  pay  offered,  who  hold,  certificates  that  they  have  passed 
examinations  as  steam  engineers.  Hence  the  Board  has  been  unable  to  get  the  best 
results  from  its  steam  fog  signals.  The  steam  is  not  raised  as  soon  as  it  might  be  so 
as  to  get  the  fog  signal  to  sounding  as  soon  as  it  should.  The  machinery  gets  out  of 
order  sooner  than  it  would  if  in  the  charge  of  a  skilled  engineer.  It  remains  out  of 
ase  until  a  machinist  is  sent  from  a  distant  town  at  large  expense  in  wages  and 
transportation  to  fix  it,  and  the  life  of  the  machine  is  much  shorter. than  it  would 
be  if  in  the  charge  of  a  certificated  engineer.  It  is  poor  economy  to  stint  the  pay  of 
engineers  to  such  point  that  the  services  of  only  the  poorest  can  be  eommandedy  as 
it  costs  so  much  to  remedy  the  mistakes  they  unavoidably  make. 

It  has  been  found  in  practice  that  it  is  difficult  to  retain  in  the  service  men  of 
sufficient  experience  and  ability  to  operate  and  take  the  proper  care  of  the  delicate, 
complicated,  and  expensive  illuminating  apparatus  placed  in  their  charge.  Hence 
it  costs  more  than  it  formerly  did,  and  more  than  it  ought,  to  keep  this  apparatus  in 
rnnning  order.  The  Board  therefore  suggests  that  it  would  be  better,  from  an 
economical  point  of  view,  to  raise  the  average  salary  of  the  light-keeper  to  the 
amount  fixed  by  law  rather  than  to  maintain  it  at  its  present  rate,  and  especially  to 
decrease  it  still  more. 

The  Board  anxiously  feels  the  difficulty  with  which  it  retains  its  trained  and 
experienced,  light-keepers.  The  pay  they  receive  is  insufficient  to  induce  them  to 
remain  in  the  service.  During  the  four  years  between  March  4,  1885,  and  March  4, 
1889,  769  persons  entered  the  service  by  original  appointment.  During  the  four 
years  which  elapse/1  between  March  4,  1889,  and  March  4, 1893,  672  persons, received 
original  appointments  into  the  Light-House  Service.  Each  of  these  appointments 
was  made  to  fill  a  vacancy  made  by  cause.  These  causes  were  death,  resignation, 
or  removal.  Each  removal  was  made  for  specified  written  and  recorded  cause,  and 
never  for  political  reasons.  The  removals  number,  say,  one  in  seven  of  all  the  vacan- 
cies. The  vacancies  caused  by  death  are  inconsiderable  in  number.  The  vacancies 
caused  by  resignation  are,  s«ay,  between  five  and  six  out  of  every  seven. 

There  were,  on  an  average,  say,  1,160  light-keepers  in  the  service 
during  each  of  the  past  four  years,  about  158  of  whom  vacated  their 
places  eaiih  year,  and  of  that  number  there  were  115  who  resigned 
mainly  because  they  could,  by  so  doing,  better  their  condition.  It  is, 
however,  estimated  that  $700,000  will  be  needed  on  the  present  basis 
for  salaries  of  light-liouse  keepers  during  the  next  fiscal  year. 

EXPENSES   OF  LIGHT- VESSELS. 

Congress  appropriated  $250,000  to  defray  the  expenses  of  light -ves- 
sels during  this  fiscal  year.  The  appropriation  has  been  expended  and 
many  needed  repairs  go  over  to  next  year.  A  light- vessel  was  estab- 
lished off  Boston  Bay,  Massachusetts,  in  October,  and  the  expenses 
of  her  maintenance  should  be  considered  in  making  the  appropriation 
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for  the  coming  year.  Much  general  damage  was  done  light-vessels  on 
the  Atlantic  and  Gulf  coasts  by  heavy  storms.  The  usual  wear  and 
tear  on  the  older  light- vessels  was  greater  than  usual,  owing  to  their 
increased  age.  The  Board  estimates,  therefore,  that  the  expenses  of 
light-vessels  for  tlie  ensuing  fiscal  year  will  be  $350,000,  and  it  is 
recoimnended  that  an  a[)propriation  of  that  amount  be  made  therefor. 

expen'ses  of  buoyage. 

Congress  at  its  last  session  appropriated  8376,000  for  the  expenses 
of  buoyage  during  the  current  fiscal  year.  There  are  now  some  4,000 
buoys  of  all  kinds  in  position.  The  terrible  storms  of  tlie  last  two 
years  did  f»reat  damage  to  the  buoyage  of  the  Atlantic  and  Gulf  coasts. 
The  buoys  which  were  carried  away  or  sunk  at  their  moorings  were 
replaced  from  the  stock  held  in  reserve,  and  that  reserve  stock  has  not 
been  replaced  for  lack  of  funds.  The  Board  therefore  will  need  a 
larger  appropriation  than  usual,  not  only  to  meet  the  immediate  wants 
of  commerce,  but  to  bring  up  its  stock  of  reserve  buoys  to  its  normal 
condition.  Many  requests  for  placing  new  buoys  during  the  past  year 
were  declined,  not  because  they  were  not  i^ceded  but  because  there 
were  not  sufficient  funds  at  the  l^oard's  disposal  to  increase  and  main- 
tain a  larger  number  of  buoys  than  those  already  in  position.  It  is 
therefore  recommended  that  S^iWyOOO  be  appropriated  for  expenses  of 
buoyage  during  the  coming  fiscal  year. 

LKIHTINO  RIVERS. 

The  ])ost  lights  maintained  on  rivers  do  so  much  good  and  at  snch 
small  cost  that  it  seems  desirable  to  extend  the  system.  The  Board 
has  recommended  that  Pearl  Kiver,  Mississippi,  be  added  to  the  rivers 
which  may  be  thus  lighted.  The  appropriation  of  $300,000  made  at  the 
last  session  of  Congress  for  lighting  rivers  will  be  barely  sufficient  to 
maintain  the  lights  now  established.  The  Board  has  been  unable  to 
grant  requests  for  more  lights  on  the  rivers  named  in  the  appropriation, 
for  lack  of  funds.  It  is  estimated  that  it  will  cost  $350,000  to  maintain 
the  river  lights  i)roperly  during  the  coming  year,  and  recommendation 
is  made  that  this  amount  be  appropriated  therefor. 

INSPECTING  LICniTS. 

The  recommendation  made  in  the  Board's  last  annual  report  on  this 
subject  is  repeated : 

Tlio  Ligbt-Honse  Board  oonsists  of  nine  persons.  Each  member  is  supposed  to  be 
an  expert  in  some  brancli  of  pliarology,  and  for  that  reason  be  is  detailed  to  this 
duty.  His  value  to  tlio  sorvicc  iucrrases  as  bo  comes  In  personal  contact  with  the 
local  liy^lit  officers  while  in  performance  of  their  duty,  and  tliis  can  be  accomplishod 
only  by  actual  journeys  to  the  various  districts.  The  theory  is  that  light-house 
in8]>ector8  and  en«rinecrs  inspect  the  lij^ht-houses,  1i)[7ht-ship8,  light-house  and  buoy 
depots,  and  their  appurtenances,  and  that  the  members  of  the  Light-House  Board 
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inspect  the  work  of  the  inspoctorn  and  engine^'Ts.  In  proportion  as  tliis  theory  is 
carried  into  elFeet  uniformity  and  precisiou  of  actii>u  ia  iiinured.  Propvr  iuepection 
bj'  membora  of  the  Board  is,  however,  limited  by  the  fact  that  their  niiloa;;o,  or 
traveling  expenses,  can  he  paid  only  from  tho  $3,000  appropriation  nuido  yearly  for 
nispecting  lights.  Small  aa  thi8  appropriation  is,  it  is  burdened  by  the  ])rovisioii 
that  from  it  must  be  paid  tho  rewards  offered  for  information  an  to  collisions  and 
for  tho  apprehension  of  those  who  have  damaged  light-Iiouso  property.  It  is  there- 
fore recommended  that  this  amount  be  increased  to  J?r),(KK)  for  tho  coming  year,  or 
that  tho  Board  be  authorized  to  pay  its  members'  mileage  or  traveling  expenses 
ironi  tho  several  general  and  special  appropriations  to  which  the  travel  may 
pertain. 

TELEPHONIC    COMMUNICATION    BETWEEN    LIGHTSHIPS    AND    SHORE. 

Tbe  folio  wing  recommendations,  which  are  condensed  from  what 
appeared  on  the  subject  in  the  Board's  annual  report  of  last  year,  are 
renewed. 

The  Committee  ou  Interstate  and  Foreign  Commerce  of  the  House 
of  Representatives  on  September  IG,  lvS93,  referred,  thnmgli  the  proper 
channels,  to  the  Light-House  Board  for  suggestion  as  to  the  propriety 
of  its  passage.  House  bill  No.  37,  which  appropriates  $150,000  to  pro- 
vide and  maintain  communication  by  telephone,  telegraph,  or  other- 
wise with  light-ships,  light-houses,  and  life-saving  stations  on  the  coast, 
to  secure  prompt  information  of  vessels  in  distress,  and  authorizing 
experiments  to  determine  the  most  effective  means  for  so  doing.  The 
Board  replied,  making  urgent  recommendation  that  the  bill  be  enacted. 

It  is  proposed  by  the  Light-House  Board,  if  funds  are  provided  for 
the  purpose,  to  first  make  electric  connection  between  a  lighthouse  on 
a  telegraphic  shore  line  and  an  important  lightship,  which,  while  it  is 
near  the  shore,  is  at  a  point  where  it  is  passed  by  many  vessels.  These 
conditions  would  be  met  by  connecting  Sandy  Hook  beacon.  New  Jersey, 
with  the  Scotland  hght-ship,  which  are  some  4  miles  apart.  Having 
done  this,  the  Board  proposes  next  to  connect  two  such  stations  much 
farther  apart,  where  the  conditions  of  the  bottom,  current,  and  ap- 
proaches are  different.  This  could  be  done  by  laying  a  cable  between 
Winter-Quarter  Shoal  lightship  and  Assateague  light-house,  Virginia, 
some  11  miles  distant.  Then  a  cable  might  be  run,  say  from  Frying- 
Pan  Shoals  light-ship,  some  18  miles,  to  Cape  Fear  light-house,  North 
Carolina.  This  might  be  followed  by  a  cable  run  from  Five-Fathom 
Bank  lightship  to  Cape  Henlopen  light-house,  Delaware,  some  23  miles 
off.  And  this  could  be  followed  by  laying  a  cable  from  Sankaty  Head 
light-house,  on  the  island  of  Nantucket,  Massachusetts,  to  Nantucket 
New  South  Shoals  light-ship,  some  30  miles  south  and  straight  out 
into  the  Atlantic  Ocean.  This  light-ship  is  the  most  distant  from  our 
coast  of  any  in  the  service.  It  is  in  the  track  of  all  coasting  vessels 
going  outside  of  Nantucket  from  the  north  to  the  south  and  back,  and 
of  vessels  going  to  and  from  Europe.  It  is  an  exceedingly  important 
X>08t  and  would  be  of  immense  value  to  commerce  if  communication  could 
be  had  between  that  light-ship  and  the  commercial  centers. 
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The  Light-House  Board  for  several  years  has  promoted  exiierimentB 
for  obtaining  electric  communications  between  light  ships  and  shore. 
It  has  watched,  with  great  care,  the  experiments, made  by  other  mari- 
time countries,  and  it  has  noted  the  difficulties  with  which  they  have 
contended.  The  exi)eriments  recently  made  at  the  Board's  instance 
have  developed  methods  by  which  electric  difficulties  met  by  other 
light-house  establishments  may  be  overcome.  The  Board  beheves  that 
it  can  now  make  and  maintain  electric  communication  between  its 
light-ships  and  the  shore  stations,  but  the  Board  prefers  to  utilize  the 
experience  thus  gained  in  going  from  the  nearer  to  the  farther  by 
degrees,  until  the  most  distant  and  important  light-ship  is  reached  and 
the  most  difficult  and  expensive  work  is  done. 

As  the  Board  has  not  been  supplied  with  funds  for  making  practical 
experiments,  all  that  it  has  been  able  to  do  in  this  line  is  to  promote  the 
making  of  experiments  in  the  laboratory,  at  the  dock,  and,  in  one 
instance,  in  connection  with  a  relief  light-ship  anchored  a  short  dis- 
tance from  the  light-house  depot  where  she  belonged.  p]ven  this 
strained  its  resources,  and  they  had  to  be  supplemented  by  private 
means.  Still,  the  results  attained  were  sucli  that  the  Board  is  now 
prepared  to  test,  in  actual  practice,  the  plans  formed  after  successful 
laboratory  and  dock  experiments. 

The  views  of  the  Board  were  asked  on  December  7,  1892,  as  to  the 
passage  of  Senate  bill  No.  3512,  ax)propriating  $50,000  for,  in  effect^ 
making  experiments  for  this  purpose.  Favorable  reply  was  made,  and, 
in  consequence,  the  amount  named  m  that  bill,  $50,000,  appears  m  the 
Board's  annual  estimates. 

The  amount,  $150,000,  named  in  the  House  bill  !N'o.  37,  is  none  too 
much  to  purchase  the  material  and  plant  and  to  pay  for  the  labor  and 
scientific  supervision  needed  to  do  the  work  proposed;  but  as  it  will 
be  a  work  of  years  if  the  work  is  done  ship  by  ship,  instead  of  all  at 
once,  all  the  Board  asks  is  $50,000,  the  amount  which  can  proi)erly  be 
exx>ended  in  the  work  during  the  coming  fiscal  year. 

GAS  BUOYS. 

The  following  statement,  which  was  made  in  the  Board's  annual  report 
for  the  last  two  years,  is  renewed : 

Tho  buoy  used  is  of  the  Pintsch  pattern  anc\  patent.  It  is  forged  by  a  secret 
process  without  seam  and  holds  compressed  gas  without  perceptible  loss,  which  burns 
with  a  steady  iiame  and  which  is  rarely  extinguished  irom  any  cause,  making  a  use- 
ful light.  Tho  gas  buoy  is  sometimes  used  to  replace,  temporarily/  a  light-ship  whilo 
the  latter  is  uudor  repair.  It  is  sometimes  used  where  a  light-ship  can  not  bo  mooreil. 
A  dangerous  wreck  in  an  important  channel  leading  into  New  York  had  to  be  marked, 
and  as  the  channel  was  too  narrow  to  admit  of  a  light-ship  l>oing  placed  near  the 
wreck  a  Pintsoh  gas  buoy  was  used  there  satisfactorily,  to  the  great  advantage  of 
shipping,  for  a  considerable  length  of  time  and  until  the  wreck  had  disappeare<l.  Tho 
Board  in  1891  placed  a  lighted  gas  buoy  in  the  fairway  of  vessels  going  north  and  south 
near  to  the  wrecks  of  the  steamer  Viicaya  and  the  schooner  Bargraves,  off  Bamegat 
light)  on  tho  New  Jersey  seacoast^  where  it  served  to  keep  vessels  from  riuining  oa 
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to  these  wrecks.  In  the  summer  of  1892  it  placed  a  gas  buoy  in  Pollock  Rip  Sine, 
Massachasetts,  off  tho  wreck  of  the  yacht  Alra,  which  was  also  in  the  fairway  of 
vesHels  going  north  and  south.  A  gas  baoy  was  also  placed  so  as  to  mark  a  wreck  in 
Boston  Harbor,  and  the  buoy  was  kept  there  until  the  wreck  was  broken  up  and 
disappeared. 

On  August  18, 1894,  a  gas  buoy  was  agaiu  placed  iu  Pollock  Eip  Slue 
to  mark  the  wreck  of  a  coal  barge.  Wheu  the  wreck  was  removed  by 
tbe  United  States  engineers  the  gas  buoy  was  removed,  only  to  place  it 
so  as  to  guide  vessels  clear  of  the  wreck  of  the  schooner  Mary  J.  Cast- 
ner,  sunk  between  Pollock  Rip  and  Chatham,  Mass. 

A  gas  buoy  was  established  off*  Gardiners  Island,  Long  Island  Sound, 
after  the  discontinuance  of  Gardiners  Island  light-station,  and  it 
answers  the  purpose  of  a  light-house. 

Several  gas  buoys  were  established  to  mark  channels,  each  of  which, 
if  not  as  satisfactory  as  a  light-house,  serves  the  i)urpose.  The  Board 
has  had  to  decline  to  grant  applications  for  the  establishment  of  gas 
buoys  at  many  places  where  they  are  needed,  for  lack  of  buoys.  No 
appropriation  was  made  last  year  for  gas  buoys.  The  Board  now  rec- 
ommends that  $50,000  be  appropriated  for  the  purchase  of  gas  buoys 
during  the  coming  fiscal  year. 

NEW  LIGHTSHIPS. 

The  Board  has  recommended  in  the  proper  places  in  the  body  of  this 
report  that  appropriations  be  made  for  building  four  new  light-vessels. 
Each  is  much  needed,  but  attention  is  especially  invited  to  the  urgent 
necessity  for  a  relief  light-vessel  in  the  Fourth  light-house  district,  and 
for  a  light- vessel  on  the  Pacific  coast  near  Umatilla  Iieef,oft*  the  Strait 
of  Juan  de  Fuca,  Washington. 

NEW   TENDERS. 

Becommendation  is  made  in  certain  of  the  following  pages  that  appro- 
priations be  made  for  the  construction  of  three  steamers  to  be  used  as 
light-house  tenders  in  the  Second,  Third,  and  Seventh  light-house 
districts,  to  replace  old  steamers  now  so  nearly  worn  out  that  they  can 
only  last,  if  used  with  care,  until  new  vessels  can  be  built  to  take  their 
places.  The  Board  has  also  recommended  that  tlie  steam  lannch  Bou- 
quety  which  was  used  to  attend  the  Gedney  Channel  electric  buoys,  and 
which  was  wrecked  by  the  cyclone  of  October  21,  1893,  be  replaced, 
at  an  expense  of  84,000,  by  a  new  steain  launch  to  be  built  for  the 
purpose. 

APPENDICES  TO  THIS  ANNUAL  KEPORT. 

Electric  lights j  Oedney  Channel  buoys, — The  account  given  in  Appendix 
No.  I  of  the  operation  of  the  electric  lights  on  the  buoys  which  mark 
the  Gedney  Channel  from  the  ocean  into  New  York  Bay  is  from  the 
pen  of  Lieut,  Commander  C,  11,  West,  U.  S,  !Navy,  assistant  to  the 
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inspector  of  the  Third  light-house  district,  who  has  had  them  under  his 
personal  charge.  The.se  lighted  buoys,  w"hicli  are  almost  unique  in  the 
history  of  pharology,  are  highly  valued,  especially  by  each  of  the  deep 
and  fast  steamers  which  make  New  York  a  terminus  of  its  route.  This 
report  shows  something  of  how  these  floating  electric  lights  have 
reached  their  present  high  standard. 

The  foundation  of  Wolf  Trap  Ugkt'Station.-y An  account  of  this 
interesting  work  is  given  in  Appendix  No.  II,  by  Capt.  Eric  Bergland, 
Corps  of  Engineers,  U.  S.  Army,  engineer  of  the  Fifth  light-house  dis- 
trict, under  whose  direction  the  work  was  planned  and  accomplished. 

Lighthouse  exhibit  at  the  Columbian  Exposition. — ^The  Board's 
exhibit  at  Chicago  in  1893,  an  account  of  which  is  given  in  Appendix 
No,  III,  by  Mr.  A.  B.  Jolmson,  chief  clerk  of  the  Light-House  Board, 
was  not  what  it  might  have  been,  or  what  the  Board  wished  to  make  it; 
but  it  was  the  best  that  could  be  done  with  the  fiinds  furnished  and 
the  space  allowed. 

Pierhead  conduit4t. — An  ingenious,  inexpensive,  and  successful  ar- 
rangement has  been  j)ut  into  operation  among  the  pierhead  lights  on 
the  upper  Great  Lakes,  by  means  of  which  a  light  is  hauled  out  at 
night  to  the  pierhead,  and  is  hauled  in  at  sunrise.  This  saves  the 
building  of  expensive  and  cumbersonie  elevated  walks,  which  being 
carried  away  by  heavy  storms  have  to  be  replaced  at  large  expense  of 
time,  trouble,  and  money.  The  description  of  this  device,  which  is  sub- 
mitted as  Appendix  No.  IV,  is  from  the  pen  of  Maj.  M.  B.  Adams, 
Corps  ot  Engineers,  IT.  S.  Army,  engineer  of  the  Ninth  and  Eleventh 
light-house  districts,  who  devised  the  plan,  and  under  whose  direction 
it  has  been  carried  into  successful  operation. 

Fog  signals. — An  account  of  the  experiments  with  fog  signals  is  sub- 
mitted as  Appendix  No.  V  to  this  report.  It  is  from  the  pen  of  Mgy. 
W.  R.  Livermore,  Corps  of  Engineers,  U.  S.  Army,  who  has  served 
as  engineer  of  the  First  and  Second  light-house  districts  for  several 
years.  This  report  is  so  valuable  not  only  to  the  Light-House  Estab- 
lishment of  the  United  States,  but  those  of  all  other  countries,  that  the 
Board  feels  an  especial  pride  in  its  presentation.  It  presents  in  con- 
solidated form  all  accessible  data  as  to  previous  observations  and  exi)er. 
iments  heretofore  made  in  other  countries  as  well  as  in  this,  including 
his  own,  which  are  perhaps  more  extended  than  those  ever  made  by 
any  other  x>erson.  The  subject  has  been  treated  with  a  fullness  of  knowl- 
edge and  ripeness  of  judgment  which  has  heretofore  been  possible  to 
no  other  writer. 

THK   FLAa  AT   LIGHT-STATIONS, 

The  Board  in  session  on  October  1,  1894,  decided  that  it  would 
take  measures,  as  soon  as  practicable,  to  display  the  United  States 
flag  from  each  light  house.  A  committee  was  directed  to  formulate  a 
plan  and  estimates  for  carrying  the  decision  into  effect.    The  committee 
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recommended  that  two  flags,  one  10  feet  and  the  other  6  feet  lofi^,  and 
that  a  white  80-foot  flagstaff  consisting  of  lower  mast,  with  serving 
halyards,  be  famished  to  each  light-station  on  land,  and  that  on  rock 
lights  the  topmast  be  rigged  on  their  towers.  This  it  is  estimated  will 
cost  abont  $130  per  station,  or  for  the  930  stations  which  should  display 
flags  about  $121,000. 

It  thought  that  some  300  light-stations  can  be  supplied  with  flags 
and  flagstaffs  during  the  coming  fiscal  year.  The  Board  therefore 
recommends  that  an  appropriation  of  $40,300  be  made  for  displaying 
the  TTnited  States  flag  at  light-stations. 

PERSONNEL. 

The  following  changes  have  taken  place  in  the  personnel  of  the  Light- 
House  Board  since  the  date  of  the  last  annual  report : 

On  February  28, 1894,  Capt.  Frederick  A.  Mahan,  Corps  of  Engineers, 
U.  S.  Army,  engineer  secretary,  was  relieved  by  Capt.  Philip  M.  Price, 
Corps  of  Engineers,  U.  S.  Army. 

Note. — On  October  4, 1894,  Capt.  Price,  while  on  a  tour  of  inspection 
duty,  died  suddenly  of  oedema  of  the  lungs.  lie  was  succeeded  on 
November  7, 1894,  by  Capt.  John  MilUs,  Corps  of  Engineers,  IJ.  S.  Army. 

When  the  death  of  Capt.  Price  was  formally  announced  to  the  Board 
at  its  session  on  November  5, 1894,  the  following  action  was  taken : 

BeBolved,  That  in  the  death  of  Capt.  Philip  M.  Price,  Corps  of  Engineers,  U.  S. 
Army,  the  Light-House  Board  has  lost  an  iudnstrious,  and  faithful  member. 

JResolved,  That  the  Board  has  lost  in  his  death  a  secretary  who  showed  high 
ability  as  an  executive  officer. 

Resolved,  That  we,  his  brother  members  of  the  Board,  deplore  Jiis  death,  as  thus  we 
each  have  lost  a  personal  friend,  who,  by  his  kindness  of  heart,  and  genial  bearing, 
haa  commanded  our  respect  and  won  our  affection. 

Resolved f  That  we  tender  to  the  widow  of  the  deceased  our  sympathy  iu  her  great 
bereavement. 

Resolved,  That  these  resolutions  be  spread  on  the  journal  of  the  Board,  and  that  a 
properly  engrossed  and  certified  copy  of  them  be  sent  to  the  widow  of  the  deceased. 

ESTIMATES  FOR  GENERAL  APPROPRIATIONS. 

Supplies  of  light-houses $41O,r0O.00 

Repairs  of  light-houses 760,000.00 

Salaries  of  keepers  of  light-houses 700,000.00 

Expenses  of  light-vessels : 350,000.00 

Expenses  of  buoyage 450,000. 00 

Expenses  of  fog  signals 125,000. 00 

Inspecting  lights 5,000. 00 

Lighting  of  rivers 350,000.00 

Survey  of  light-house  sites 1,000.00 

ESTIMATES  FOR  SPECIAL  APPROPRIATIONS. 

Alligator  River  light  and  fog  signal,  North  Carolina 20, 000. 00 

Ames  Ledge  light-station,  Kennebec  River,  Maine 75. 00 

Amite  River  light-station,  Louisiana^  fog  signal 1, 200. 00 

8253  L  H 3 
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Apalaohicola  Bay  range  lights,  Florida $7,000.00 

Bayfield  light-station,  Lake  Superior,  Wiaconsin 5, 000. 00 

Bay  State  Shoal  lights.  New  York 800.00 

Beaufort  Harbor  range  lights.  North  Carolina 10, 000. 00 

Big  Oyster  Beds  light  and  fog-signal  station.  New  Jersey 25. 000. 00 

Big  Sable  fog  signal.  Lake  Superior,  Michigan 5. 500. 00 

Biscayne  Day  light- station,  Florida 1,  (>00. 00 

Black  Ledge  light  and  fog-signal  station,  Connecticut 45. 000. 00 

Black  River  or  Lorain  steam  fog  signal,  Lake  Erie,  Ohio 4, 300. 00 

Blockade  Shoal,  off  Pork  Point,  light  and  fog-signal  station.  North  Caro- 
lina    20,000.00 

Bodega  Head  light  and  fog-signal  station,  California 30. 000. 00 

Boon  Island  light-station,  Maine,  keeper's  dwelling 3, 4  0. 00 

Boston  Harbor  light-ship,  Massachusetts 35, 000. 00 

Buckle  Island  range  lights,  Maine 14, 000. 00 

Burnt  Coat  Harbor  light-station,  Maine,  roadway 500. 00 

Butler  Flat  light  and  fog-signal  station,  Massachusetts 45. 000. 00 

Cape  Elizabeth  light-station,  Maine,  keeper's  dwelling 3. 300. 00 

Cape  Fear  light-station.  North  Carolina i70,000.00 

Cape  Fear  River  range  lights.  North  Carolina 3, 105.00 

Cape  Flattery  fog-signal  station,  Washington,  new  site 17. 000. 00 

Cape  Lookout  Shoals  light-ship.  North  Carolina 70, 000. 00 

Cape  Mendocino  light-station,  California,  roadway 500. 00 

Carlton  Island  light-station,  Lake  Ontario,  New  York 8,  GOO.  00 

Cheboygan  River  front  range  light-station,  Straits  of  Mackinac,  Michi- 
gan, additional  land 1, 750. 00 

Chequamegon  Point  light  and  fog  signal  station,  Lake  Superior,  Wis- 
consin, moving  and  rebuilding  La  Pointe  main  light  and  establishing 

harbor  bell  and  light 10,000.00 

Christiana  light-station,  Delaware,  raising  light  to  fourth  order  and 

establishing  post  light 9,100.00 

Clark  Ledge  light  and  fog-signal  station,  Maine 30, 000. 00 

Cleveland  light-station,  Ohio  (new  site),  keeper's  dwelling  and  store- 
house   25,000.00 

Conneaut  range  light-station,  Ohio,  beacon  light 2. 500. 00 

Deadman  Island  light  and  fog  signal,  San  Pedro  Harbor,  California  ...  5. 000. 00 

Deer  Point  light-station,  Pensacola  Bay,  Florida 1, 000. 00 

Depot  for  Sixth  light-house  district,  at  or  near  Charleston,  S.  C 155, 000. 00 

Depot  for  Ninth  and  Eleventh  light-house  districts,  Scammons  Harbor, 

Lake  Huron,  Michigan 15,000.00 

Detroit  light-house  depot,  Michigan,  paving  Mount  Elliot  avenue 2, 000. 00 

Devils  Island,  Apostle  Group,   Lake  Superior,  Wisconsin,  permanent 

tower 22,000.00 

Doller  Point  range  lights,  James  River,  Virginia 2, 500. 00 

Doubling  Point  light  and  fog-signal  station,  Kennebec  River,  Maine. . .  6»  300. 00 

Eagle  Harbor  fog  signal.  Lake  Superior.  Michigan 5, 500.  00 

Eagle  River  light-station,  Lake  Superior,  Michigan,  moving  light  to 

Sand  Hills 20.000.00 

Edgemoor  light-house  and  buoy  depot,  Delaware,  repairing 30, 800. 00 

Egmont  Key  light-house  and  buoy  depot,  Florid»i 10, 000. 00 

Egmont  Key  light-station,  Florida,  change  to  third  order 6, 000.  00 

Egmont  Key  light-station,  Florida,  keeper's  dwelling 4, 000.  00 

Electric  communication  with  light-vessels 50,000.00 

Erie  light-house  and  buoy  depot,  Pa 35, 000. 00 

pscanaba  fog  signal,  Lake  Michigaa,  Michigan. .  - 1 ^ •<.,, <r ..  i  ,,,<.,,<,,,,, ,  If  100.  QQ 
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FaiTport  fog  signal.  Lake  Erie,  Ohio $4,  TOOjOO 

Florida  Reeftt  beacons,  Florida,  restoring 10,000.00 

Fort  Niagara  light-station.  New  York ,  keeper's  dwelling 4, 000. 00 

Fort  Wadsworth.  light  and  fog-signal  station,  New  York,  moving  from 

Fort  Tompkins 1,500.00 

Galloo  Island  fog  signal,  Lake  Ontario,  New  York 5,700.00 

Galveston  South  Jetty  light-station,  Texas,  light  and  fog  signal 35, 000. 00 

Gas  buoys 50,000.00 

Gladitftone  light-station.  Lake  Michigan,  Michigan 10, 000. 00 

Grand  Marais  light-station,  Minnesota,  to  apply  unexpended  balance  of 
appropriation  to  purchase  of  site  for  and  construction  of  dwelling, 

$8,409.17 (•) 

Grand  Marais  light  and  fog  signal,  Lake  Superior,  Michigan 15, 000. 00 

Grassy  Island  North  Channel  range  light-station,  Michigan 5, 500. 00 

Dwelling  for  keeper  at  this  station 4,500.00 

Grassy  Island  South  Channel  range  light-station,  Michigan 700. 00 

Grays  Harbor  light  and  fog-signal  station,  Washington,  completing 39, 500. 00 

Green  Island  light-station,  Maine 12, 000. 00 

Grosse  Isle  North  Channel  range  light-station,  Michigan,  keeper's  dwell- 
ing   3,500.00 

Grosse  Isle  South  Channel  range  light-station,  Michigan,  keeper's  dwell- 
ing   5,000.00 

Groesepoint  range  light-station,  Michigan 8,260.00 

Halibut  Rock  day  beacon,  Maine 300.00 

Hat  (or  Pats)  Point  light  and  fog  signal.  Lake  Superior,  Minnesota 15, 000. 00 

Heron  Neck  light-station,  Maine,  keeper's  dwelling 3, 300. 00 

Hillsboro  Inlet  light-station,  Florida 90,000.00 

Inside  Passage  beacon  lights.  Georgia  and  Florida 4, 000. 00 

Kewaunee  Pierhead  light-station,  Wisconsin,  site  and  double  keepers' 

dwelling ^ 7,000.00 

Key  West  light-house  and  buoy  depot,  Florida 10, 000. 00 

Liazaretto  Point  light-house  depot,  Maryland,  keeper's  dwelling 2, 500. 00 

Libby  Islands  light-station,  Maine,  keeper's  dwelling 6, 200. 00 

Little  Gull  Island  light  and  fog-signal  station,  Michigan 20, 000. 00 

Little  River  Head  fog-signal  s,tation,  Maine 10,  .500. 00 

Xiower  Cedar  Point  light-station,  Potomac  River,  Maryland 75, 000. 00 

Ludington  Pierhead  light  and  fog-signal  station.  Lake  Michigan,  Michi- 
gan, keeper's  dwelling 4, 500. 00 

Mabon  River  range  light-station,  Delaware,  new  site 8, 500. 00 

Manistique  light  and  fog-signal  station,  Michigan 32, 000. 00 

Manitowoc  light-station,  Wisconsin,  fog  signal 5, 500. 00 

BrIarblehead  light-station,  Massachusetts,  new  tower 45, 000. 00 

Mary  Island,  Alaska,  beacon  light 800.00 

Matinicus  Rock  light-station,  Maine,  keeper's  dwelling 3, 200. 00 

Maumee  Bay  range  light-station,  Ohio,  beacons  and  keeper's  dwelling  ..  25, 000. 00 

Maurice  River  range  light-station,  New  Jersey 4,500.00 

Menasha  range  lights,  Wisconsin 500.00 

Mendota  light-station,  reestablishment,  Lake  Superior,  Michigan 10, 000. 00 

Mermenteau  River  light-station,  Louisiana 7, 000. 00 

Michigan  City  light- station,  Indiana,  fog  signal 5, 500. 00 

Mobile  ship  channel  lights,  Alabama 30,000.00 

Mount  Cornelia  light-station,  Florida 125,000.00 

New  Canal  light-station,  Louisiana,  fog  signal 1, 200. 00 

New  York  Slough  light  and  fog-signal  station,  California 10, 000. 00 

"Authority. 
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North  Head,  Cape  Disappointment,  light-station,  Washington $25, 000. 00 

North  Manitoa  light  and  fog-signal  station,  Michigan 20, 000. 00 

Oil  houses  for  light-stations 15,000.00 

Old  Mackinac  Point  light-station,  Michigan,  additional  land 1, 000. 00 

Overfalls  Shoal  light-vessel.  New  Jersey 70,000.00 

Oyster  Bayou  light-station,  Louisiana 5,000.00 

Pass  Manchac  light-station,  Louisiana,  fog  signal 1, 200, 00 

Pensacola  light-house  and  huoy  depot,  Florida 15, 000. 00 

Perkins  Island  light-station,  Kennebec  River,  Maine 5, 700. 00 

Peshtigo  Shoal  light  and  fog-signal  station,  Wisconsin 10, 000. 00 

Pigeon  Point  light-station,  California,  enlarging  site 5, 000. 00 

Plum  Beach  light  and  fog-signal  station,  Rhode  Island 00, 000. 00 

Poe  Reef  light-ship.  Straits  of  Mackinac,  Michigan .- 25, 000. 00 

Point  Arguello  light  and  fog-signal  station,  California 35, 000. 00 

Point  Buchon  light  and  fog-signal  station,  California 33, 000. 00 

Point  Hueneme  light-station,  California,  additional  land 3, 000. 00 

Point  No  Point  light-6tation,  Chesapeake  Bay,  Maryland 70, 000. 00 

Point  No  Point  light-station,  Washington,  fog  signal 6, 000. 00 

Point  Pinos  light-station,  California,  additional  land 2, 000. 00 

Portage  Lake  and  River  lights,  Michigan 10,500.00 

Portage  Lake  Ship  Canal  Pierhead  fog  signal,  Lake  Superior,  Michigan. .  5, 500. 00 

Portage  Lake  light-station,  Michigan 3,600.00 

Port  Clinton  light-station.  Lake  Erie,  Ohio,  reestahlishing 1, 500. 00 

Porte  des  Morts  range  lights  and  fog-signal  station.  Lake  Michigan, 

Michigan 21,000.00 

Portsmouth  light-house  depot,  Virginia,  repairing  wharf,  etc 40, 000. 00 

Presqu'ile  Pierhead  fog  signal,  Erie  Harbor,  Lake  Erie,  Pennsylvania 4, 300. 00 

Puget  Sound  channel  lights,  Washington 4, 200. 00 

Punta  Gorda  light  and  fog-signal  station,  California 40, 000. 00 

Quarry  Point  fog- signal  station,  San  Francisco  Bay,  California 6, 000. 00 

Ram  Island  day  beacon,  Maine 30O.  00 

Rappahannock  River,  Virginia,  additional  lights 3, 300. 00 

Reimbursement  of  losses  of  seamen  in  the  Light-House  Service 127. 25 

Reimbursement  of  losses  of  light-keepers  iif  the  Sixth  light-house  district .  2, 399. 13 
Reimbursement  for  losses  of  light-keepers  in  the  Eighth  light-house 

district 2,003.62 

Relief  light-  vessel  for  the  Fourth  light-house  district 70, 000. 00 

Sabine  Pass  Jetty  light-station,  Louisiana 500.00 

St.  Joseph  Point  light-station,  Florida 25,000.00 

St.  Joseph  Pierhead  fog  signal,  Lake  Michigan,  Michigan 5,  OOO.  00 

St.  Martin  Island  light  and  fog-signal  station,  Green  Bay,  Michigan 15,  OOO.  00 

Santa  Barbara  light-station,  California,  keeper's  dwelling  with  tower 

attached 7,500.00 

Sheboygan  Pierhead  fog  signal,  Wisconsin 5,500.00 

South  Fox  Island  fog  signal,  Michigan 5,500.00 

Southwest  Ledge  light-station,  Connecticut,  fog  signal 3,  OOO.  00 

South  Milwaukee  light-stAtion,  Wisconsin 7,500.00 

Southwest  Pass  light-station,  Louisiana,  keeper's  dwelling 10,  OOO.  00 

Spectacle  Island  range  lights,  Boston  Harbor,  Massachusetts 9, 350. 00 

Spring  Point  Ledge  light  and  fog-signal  station,  Maine 45,  OOO.  00 

Squirrel  Point  light-station,  Kennebec  River,  Maine 4, 650. 00 

Staten  Island  light-house  depot.  New  York,  seawall,  etc 100,  OOO.  00 

State  Ledge  light  and  fog-signal  station,  Massachusetts 42, 000. 00 

Steam  launch  for  the  Third  light-house  district 4, 000. 00 

Sturgeon  Bay  Canal  light-station,  Lake  Michigan,  Wisconsin 20, 000. 00 
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Snperior  and  St.  Louis  Bay  lights,  Minnesota $11,200.00 

S  wan  Point  Bar  light  and  fog-signal  station,  Maryland 70, 000. 00 

Tail  Point  light-station,  Wisconsin,  constnioting  orib  and  moving  light 

and  boll 7,600.00 

Tender  for  the  Second  light-house  district 85, 000. 00 

Tender  for  the  Third  light-house  district 95,000.00 

Tender  for  the  Seventh  light-house  district 80,000.00 

Tibbetts  Point  fog  signal,  Lake  Ontario,  New  York 4, 300. 00 

Tobago  day  beacon,  Virginia 3^000.00 

Warwick  fog-signal  station,  Rhode  Island 5, 000. 00 

Whitlocks  Mill  light-station,  Maine 250.00 

White  Rocks  light  and  fog-signal  s totion,  Maryland 10, 000. 00 

Willamette  River  post  lights,  Oregon 5, 000. 00 

Wilson  Harbor  light-station,  Lake  Ontario,  Ke w  York 2, 500. 00 

Wreck  Point  light-station,  North  Carolina 5,000.00 

Umatilla  Reef  light-ship.  Strait  of  Juan  de  Fuca,  Washington 80, 000. 00 

Yerba  Buena  light-house  and  buoy  depot,  California,  reestablishing  wharf.  30, 000. 00 

Pumping  plant  for  increasing  water  supply 5,100.00 
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PIEST   DISTRICT. 

The  First  diRtriet  extends  from  the  head  of  navi^ration  in  the  St.  Croix 
Biver,  Maine,  the  eastern  boandary  of  the  United  States,  to  and  includ- 
ing Hampton  Harbor,  Kew  Hampshire,  and  includes  all  the  aids  to 
navigation  on  the  coasts  and  in  the  navigable  bays,  rivers,  and  inlets 
of  Maine  and  New  Hampshire. 

Inspector. — Commander  George  E.  Wingate,  U.  S.  Navy. 

Engineer. — Mig.  William  B.  Livermore,  Corps  of  Engineers,  U.  S. 
Army. 

In  this  district  there 


Ligbt-hoQses  and  beacon  lights 66 

Day  ornnlighted  beacons 104 

Fog  signals  operated  by  steam  or  hot-air  engines 13 

Fog  signals  operated  by  clockwork 17 

Whistling  buoys  in  position 10 

BeU  buoys  in  position 16 

Other  buoys  in  position 610 

Steamer  Lilac,  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Myrtle  for  construction  and  repair  in  the  First  and  Second  districts. ...      1 

The  number  preceding  the  name  of  a  light-station  is  that  by  which 
it  is  designated  in  the  list  of  lights  and  fog  signals  on  the  Atlantic  and 
Onlf  coasts  of  the  United  States,  corrected  to  January  1, 1894,  or  in 
the  list  of  lights  and  fog  signals  on  the  Pacific  coast  of  the  United 
States,  corrected  to  January  1, 18d4,  or  in  the  list  of  lights  and  fog 
signals  of  the  United  States  on  the  Northern  lakes  and  rivers,  corrected 
to  the  opening  of  navigation,  1894. 

i.  WhiUocks  Milly  on  the  south  hank  of  the  8t.  Croix  River ^  Maine, — A 
light  was  needed  at  this  place  to  enable  the  steamers,  plying  between 
Eastport  and  Calais,  and  especially  towboats,  to  make  the  difficult 
turn  at  the  Narrows,  a  few  hundred  yards  above  Whitlocks  Mill.  The 
Canadian  Government  maintains  two  lights  on  the  left  or  Canadian 
bank  of  the  river,  and  another  light  was  needed  on  the  right  or  Amer- 
ican bank  to  make  the  navigation  safe  at  this  difficult  turn.  Hence  a 
red  light  was,  on  July  15, 1892,  shown  from  a  tree  as  a  temporary  expe- 
dient. It  is  now  proposed  to  purchase  a  site  for  this  light.  The  owner 
of  the  land  oflfers  it  at  a  reasonable  price.  It  is  estimated  that  its  pur- 
chase, together  with  the  legal  expenses  necessary  to  obtaining  title  and 
cession  of  jurisdiction,  will  cost  not  to  exceed  t2o0.  Recommendation 
is  made  that  an  appropriation  of  that  amount  be  made  for  this  purpose. 

— .  Clark  Ledgej  St.  Croix  Biver^  near  Uastportj  Maine. — The  following 
recommendation,  made  in  the  Board^s  last  five  annual  reports,  is 
renewed: 

Vessels  navi^^ting  the  St.  Croix  River  need  a  light  to  guide  them  to  its  entrance 
between  the  whirlpools  off  Deer  Point  and  Dog  Island,  near  Eastport.    Clark  Ledge 
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First  District. 

near  the  shore  in  Eutpott  Harbor,  almost  covered  at  high  water,  ie  very  dangerone 
to  navigation,  and  has  eansed  the  lou  of  several  vessels.  A  light  here  woald  serve 
the  twofold  parpose  of  gaiding  vessels  to  the  entrance  of  the  river  and  clear  of  this 
dangerous  ledge.  For  this  purpose  an  appropriation  of  $30,000  is  needed.  The  leg- 
islature of  Maine  has  conveyed  title  to  the  ledge  and  jurisdiction  over  it  to  the  United 
States,  so  that  the  light-house  may  be  erected  whenever  an  appropriation  therefor 
is  made  by  Congress. 

It  is  recommended  that  an  appropriation  of  130,000  be  made  therefor. 

5.  Little  River  Headj  mouth  of  Little  River  j  Cutler  Harbor ^  Maine. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
five  annual  reports,  is  renewed : 

Cutler  Harbor  is  a  station  of  the  Eastport,  St.  John,  and  Bay  of  Fundy  pilots.  It  is 
rapidly  growing  as  a  summer  resort.  Vessels  making  the  Bay  of  Fundy  first  make  Libby 
Islands,  and  then  try  to  make  Little  River  light.  Steamers  of  the  International  Line 
wish  to  make  this  a  harbor  and  stopping  place.  They  carry  much  flight  and  many 
passengers.  It  Is  the  only  near  harbor  of  refuge,  and  is  used  as  such  by  vessels  when 
they  can  get  in ;  but  this  is  impossible  in  a  fog,  without  the  aid  ot  a  fog  signal.  The 
Spanish  steamer  Eduardo  struck  at  low  tide  on  July  21,  18S9,  on  Old  Man  Island,  3 
miles  south  of  Cutler  Harbor,  at  midnight  and  during  a  dense  fog.  She  filled  with 
water  and  proved  a  total  loss.  The  crew,  numbering  40  men  in  all,  were  save^.  She 
registered  2,308  tons  and  cost  $285,000.  The  inspector  of  the  First  light-house  dis- 
trict made  a  report  relating  to  this  wreck,  from  which  the  following  extracts  are 
taken: 

"The  steamer  Eduardo  arrived  near  Libby  Islands  light  and  fog-signal  station  on 
the  morning  of  July  20,  and  remained  in  that  vicinity  until  near  midnight,  occa- 
sionally standing  out  seaward  and  then  returning,  apparently  keeping  between  the 
two  signals  of  Libby  Islands  and  Seal  Island. 

"The  weather  was  calm,  with  a  rough  sea  and  dense  fog.  About  9  p.  m.  it  scaled 
ap  so  that  Libby  Islands  and  Moose  Peak  lights  were  visible,  and  soon  after  the  ves- 
sel was  headed  east  by  north  at  slow  speed,  with  frequent  casts  of  the  lead. 

"At  about  midnight,  fog  being  very  thick,  the  vessels  truck  on  Old  Man,  having 
beard  neither  the  automatic  fog  bell  of  Little  River  light-station,  2f  miles  distant  to 
the  eastward,  nor  the  whistling  buoy  off  same  place,  3^  miles  distant,  bearing  about 
E.  \  N.'' 

From  an  inspection  of  the  chart  it  will  be  seen  that  Little  River  and  Harbor  opens 
to  the  southeast  and  that  the  high  land  uf  Little  River  Head  covers  the  light-station 
nntil  it  is  brought  to  bear  about  north.  A  steam  fog  signal  at  thr  it-station 
might  or  might  not  be  heard  near  the  Old  Man ;  it  would  not  be  h'  certainly  at 
it  full  strength;  but  located  on  Little  River  Head  it  would  be  expo.ied  in  all  direc- 
tions seaward  and  would  in  this  case,  without  any  doubt,  have  been  the  greatest 
possible  assistance  in  guiding  the  Eduardo  to  that  point ;  the  whistling  buoy  could 
then  have  been  picked  up  and  a  fresh  departure  taken,  or  the  vessel  could  have 
entered  the  harbor  of  Cutler. 

The  foUowing  is  an  extract  from  the  report  of  her  master  of  the  wreck  of  the 
Eduardo : 

"If  at  the  western  point  of  Little  River  there  had  been  a  fog  whistle  or  trumpet, 
I  assure  you  this  accident  would  not  have  occurred ;  so  that,  in  my  opinion,  it  is 
absolutely  necessary  there  should  be  at  that  point  some  fog  signal  operated  by  steam 
during  foggy  weather/' 

The  Board  is  also  of  opinion  that  this  wreck  would  not  have  occurred  had  the  fog 
signal  now  recommended  for  Little  River  Bead  then  been  in  operation.  It  is 
estimated  that  the  establishment  of  such  a  signal  would  cost  $10,600,  and  the  appro* 
piiation  of  that  amount  is  therefore  recommended. 


40 


REPORT  OP  THE  LIGHT-HOUSE  BOARD. 


18M. 


First  District. 

7.  Iiibby  Islandt,  on  southwest  end  of  the  gouthueaterly  of  the  Libbif 
Islands,  entrance  to  Maehtas  Bay,  Maine. — A  boiler  taken  from  Oape 
Elizabeth  station  was  repaired  and  installed.    The  characteristic  of  the 


fog  signal  was  changed  from  a  blast  of  4  seconds,  interval  4  secondn, 
blast  4  seconds,  interval  IS  seconds;  to  blasts  of  2  seconds'  duration 
separated  by  silent  intervals  of  13  neconds.  Minor  repairs  were  made  to 
the  fog'Signal  niachinery  and  twilers.     A  brick  oil  honse  was  built. 
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Since  the  recommendation  of  the  last  two  years  for  an  appropria- 
tion for  a  single  dwelling  for  an  assistant  keeper,  it  has  become  neces- 
sary to  provide  quarters  for  another  assistant,  making  two  sets  of 
quarters  urgently  needed,  as  there  is  now  but  one  set  for  three  keepers. 
It  is  therefore  recommended  that  a  double  dwelling  be  built,  at  an  esti- 
mated cost  of  $6,200,  instead  of  the  single  dwelling  heretofore  recom- 
mended. 

11.  Narraguagusy  on  east  side  of  Pond  Island^  at  ike  entrance  to  Nor- 
raguagus  Bay^  Maine. — The  walls  of  the  light-house  were  reinforced  by 
additional  brick  masonry,  and  a  new  iron  lantern  deck  was  provided 
and  put  in  place.  The  interior  lining  of  the  tower  was  partly  rebuilt, 
and  the  tower  was  provided  with  new  iron  stairs.  The  boathouse  was 
repaired;  minor  repairs  were  made  to  the  dweUing,  and  a  boundary 
fence  was  built. 

21.  Base  Harbor  Heady  east  side  of  entrance  to  Bass  Harbor j  Maine, — 
A  boathouse  12  by  24  feet  in  plan  and  a  boat  slip  100  feet  in  length 
were  built. 

22.  Burnt  Coat  Harbor j  Swan  Island^  coast  of  Maine. — ^This  station 
is  situated  at  the  extreme  end  of  the  peninsula  and  is  separated  from 
tBe  town  by  the  harbor.  In  winter  the  harbor  is  sometimes  filled  with 
ice  so  that  communication  with  the  town  by  water  can  not  be  relied 
upon;  a, roadway  for  the  accommodation  of  the  necessary  travel 
between  the  public  road  and  the  light-station  is  therefore  necessary. 
The  owners  of  the  adjacent  land  offer  to  convey  right  of  way  to  the 
Government  at  a  nominal  price.  It  is  estimated  that  the  legal  expenses 
of  obtaining  title  and  cession  of  jurisdiction  to  the  land  thus  conveyed, 
together  with  the  cost  of  building  the  road  needed,  will  not  exceed 
$500.  Becommendation  is  made  that  an  appropriation  of  this  amount 
be  made  therefor. 

— .  Oreen  Island^  entrance  to  Burnt  Coat  Harbor y  Maine. — ^BumtOoat 
Harbor  is  an  excellent  and  capacious  harbor.  The  range  lights  which 
guided  vessels  to  the  entrance  were  unsatisfactory.  One  of  them, 
therefore,  was  discontinued.  The  following  recommendation,  made  in 
the  Board's  estimates  and  reports  for  the  last  nine  years,  is  repeated : 

It  is  proposed  to  erect  a  light-house  on  Green  Island,  abont  a  mile  to  the  south- 
ward of  the  entrance.  It  is  recommended  that  an  appropriation  of  $12,000  be  made 
therefor. 

— .  Buckle  Islandy  entrance  to  York  NarrowSy  Maine. — The  Board  is 
informed  that  something  more  than  1,000  sailing  vessels,  carrying  lum- 
ber, fish,  hay,  coal,  granite,  and  general  merchandise,  annually  use  this 
passage.  There  are  also  several  lines  of  steamboats,  some  of  which 
make  two  trips  a  day,  carrying  large  numbers  of  passengers  to  and 
from  Bar  Harbor  and  other  points  along  the  shore,  which  would  be 
benefited  by  lights  on  Buckle  Island.  In  the  early  spring  and  late 
&11  steamers,  and  especially  sailing  vessels,  find  it  necessary  to  go 
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through  the  passage  daring  the  night,  when  a  light  on  Buckle  Island 
would  be  of  great  assistance  to  them«  It  is  further  stated  that  several 
vessels  have  been  cast  away  on  Buckle  Island,  among  them  the 
schooner  Walter  Seottj  which  was  wrecked  in  the  winter  of  1870.  It  is 
proposed,  if  the  necessary  appropriation  is  made,  to  place  a  white  light 
with  four  red  sectors,  with  a  post  range  light  100  feet  in  front  of  the 
main  light.  It  is  estimated  that  these  range  lights  can  be  established 
at  a  cost  not  exceeding  $14,000,  and  it  is  recommended  that  an  appro- 
inriation  of  this  amount  be  made  therefor. 

— .  HaJibut  Bock  day  heacon^  Jericho  Bay^  East  Penobscot  Bay^  Maine. — 
A  tripod  is  needed  on  the  west  part  of  Halibut  Ledge.  This  is  espe- 
cially important  as  the  United  States  mail  and  passenger  steamboat 
arrives  at  Old  Harbor  after  dark,  as  well  as  to  accommodate  the  large 
number  of  vessels  that  daily  take  shelter  in  Burnt  Goat  Harbor.  It 
is  estimated  that  the  building  of  the  beacon,  the  purchase  of  the  site, 
and  obtaining  the  cession  of  jurisdiction  will  cost  $300.  The  Board 
therefore  recommends  that  an  appropriation  of  that  amount  be  made  for 
this  purpose. 

29.  Heron  Neck^  on  Oreen  Island^  East  Penobscot  Bay^  Maine. — ^The  fol- 
lowing recommendation,  made  in  the  Board's  last  three  annual  reports, 
is  renewed: 

The  keeper's  dwelling,  built  when  the  station  was  established  in  1863,  waa 
designed  to  be  an  excellent  one,  having  8-ineh  briok  walls  separated  by  a  2-inoh  air 
«paoe  from  a  4-inch  brick  lining  and  having  interior  4-inch  brick  partitions.  It  is, 
however,  understood  to  have  been  built  by  contraotf  and  so  little  mortar  was  used 
that  many  of  the  Joints  do  not  appear  to  have  been  filled.  In  driving  rainstorms 
they  receive  large  quantities  of  water,  which  keep  the  walls  very  damp  and  almost 
incessantly  exude  moisture  into  the  dwelling.  The  dampness  of  the  dwelling  is 
further  mcreased  by  the  character  of  the  site,  which  is  underlaid  by  a  sloping  led^, 
over  which  the  water  flows,  saturating  the  soil  surrounding  the  dwelling  and  keep- 
ing ita  cellar  wet.  From  these  causes  the  dwelling  is  unhealthy  and  is  unaaitable 
for  occupancy  in  so  severe  a  climate.  It  is  claimed  that  on  this  account  five  deaths 
have  occurred  in  it  since  its  erection  in  1853.  It  would  cost  to  remedy  these  radical 
defects  in  the  walls  and  of  the  site  almost,  if  not  quite,  as  much  as  it  would  to  erect 
a  new  building  on  a'proper  site.  A  new  building  on  a  better  site,  it  is  estimated, 
would  cost  $3,300,  and  it  is  recommended  that  an  appropriation  of  this  amoimt  be 
made  for  that  purpose. 

30y  31.  Matinicus  BocJc^  on  Matinictis  Rocky  off  the  southern  entrance 
to  Penobscot  Bay^  Maine. — The  stone  house  was  renovated,  repaired,  and 
made  habitable  for  the  third  assistant  keeper.  The  workroom  of 
north  tower  was  replastered,  and  minor  repairs  were  made  to  all  the 
quarters.  A  railway  for  hauling  coal  from  the  boathouse  to  the  fog- 
signal  house  was  built  and  a  oar  was  provided.  A  donkey  engine  and 
boiler  were  installed  in  a  small  house  near  the  boathouse  for  hauling 
boats  out  on  the  ways  and  hauling  coal  from  the  boathouse  to  the  signid 
house.  A  brick  reservoir  with  roof^  to  bold  15,000  gallons,  waa  built 
for  storing  fresh  water;  a  platform  of  500  feet  area  was  built  on  the 
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Borth  side  of  the  boat  slip  to  facilitate  the  landing  of  materials  and  sup- 
plies. Minor  repairs  were  made  to  the  fog-signal  machineji  boilers, 
dwellings,  and  workroom.  The  following  recommendation,  which  was 
made  in  the  Board's  last  three  annual  reports,  is  renewed: 

For  more  than  twenty  years,  and  until  recently,  the  flnt  assistant  keeper  was  the 
son  of  the  principal  keeper,  and  the  two  lived  together  in  one  dwelling.  The  resig- 
nation of  the  principal  keeper  has  broken  up  this  arrangement.  At  this  important 
station,  which  has  two  second-order  lights  and  a  steam  fog  signali  a  keeper  and 
three  assistant  keepers  are  employed.  These  are  the  only  people  living  on  this 
rock.  Two  of  the  assistant  keepers,  with  their  familes,  live  in  one  double  dwelling, 
and  the  principal  keeper  lives  in  a  separate  single  dwelling.  These  three  sets  of 
quarters  are  adapted  only  to  the  accommodation  of  three  families,  and  a  fourth  set 
of  quarters  is,  therefore,  urgently  necessary  for  the  third  assistant.  It  is  estimated 
that  a  proper  dweUing  can  be  built  for  $3,200,  and  recommendation  is  made  that  this 
amount  be  appropriated  for  that  purpose. 

This  bare,  rocky  islet  is  about  half  a  mile  long  and  of  irregular  width,  nowhere 
exceeding  an  eighth  of  a  mile,  and  the  highest  part  is  not  more  than  50  feet  above 
the  sea  level.  There  is  a  little  cove  where  material  can  be  hauled  up  in  pleasant 
weather,  but  it  has  no  harbor.  The  light-house  keeper  effects  a  landing  by  steering 
his  bout  through  the  breakers  on  the  top  of  a  wave,  so  that  it  will  land  on  the  boat- 
ways,  where  his  assistants  stand  ready  to  receive  him  and  draw  his  boat  so  far  up  on 
the  ways  that  a  receding  wave  can  not  carry  it  back  to  the  sea.  There  is  neither 
tree  nor  shrub,  and  hardly  a  blade  of  grass  on  the  rock.  The  surface  is  rough  and 
irregular,  and  resembles  in  a  large  way  a  confased  pile  of  loose  stone.  Portions  of 
the  rock  are  frequently  swept  by  the  waves,  which  move  the  huge  bowlders  into  new 
positions.  During  the  storm  of  January  19, 1856,  the  sea  made  a  complete  breach 
over  the  rock,  washing  away  every  movable  thing.  The  old  dwelling  was  so  thor- 
oughly demolished  that  not  one  stone  was  left  upon  another.  The  then  new  dwell- 
ing, though  situated  in  the  most  protected  spot,  was  flooded,  and  heavy  wooden 
shutters  had  to  be  closed  to  prevent  the  violence  of  the  spray  from  breaking  them  in. 
The  rock  is  about  20  miles  from  the  mainland,  as  the  crow  flies.  Rockland,  25  miles 
distant^  is  the  nearest  harbor  unless  the  coves  of  Matinicus  Island,  i  miles  from  the 
rock,  be  coUsidered  as  harbors.  They  can  be  entered  only  with  certain  winds  by 
vessels  of  very  light  draft.  The  isolation  of  this  station  and  the  difficulty  of  landing 
material  here  of  course  enhance  the  cost  of  erecting  the  proposed  structure,  in  which 
strength  rather  than  the  graces  of  architecture  are  most  considered. 

32.  Whitehead^  an  east  end  of  Whitehead  Island^  western  entrance  to 
Penobscot  Bay^  Maine. — ^A  wooden  water  tank  of  abont  4,000  gallons' 
capacity,  for  fog-signal  purposes,  was  set  np  at  the  station.  Repairs 
were  made  to  the  boilers  and  fog-signal  machinery,  and  minor  repairs 
were  made  to  the  buildings. 

— .  TwO'Biish  Island  J  southeast  pointy  entrance  to  West  Penobscot  Bay^ 
seaeoast  of  Maine. — The  following  statement,  made  in  the  Board's  last 
annual  rex)ort,  is  renewed : 

The  establishment  of  a  light- station  here,  at  a  cost  not  exceeding  $19,000,  was 
authorized  by  the  act  approved  February  15;  1893,  but  no  appropriation  therefor  has 
yet  been  made. 

Note. — An  appropriation  of  $19,000  was  made  in  the  sundry  civil 
appropriation  act  approved  August  18, 1894,  for  the  establishment  of 
this  light-station.    The  work  will  be  taken  in  hand  at  an  early  day. 
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33.  Oicls  Headj  on  west  side  of  Penobscot  Bay,  south  side  of  entrance 
to  Rockland  Harbor^  Maine. — Materials  for  an  oil  house  were  landed  by 
the  tender  Clover^  and  the  walls  were  built.  Repairs  were  made  to  the 
fog-bell  machinery.  Materials  for  a  boathouse  and  boat  slip  were 
landed  by  the  tender  Myrtle. 

34.  Bockland  Breakwater^  entrance  to  Rockland  Harbor^  Maine. — The 
lights  were  moved  to  a  new  beacon  near  the  end  of  the  finished  work 
of  the  breakwater.    Bepairs  were  made  to  the  illuminating  apparatus. 

35.  Browns  Head^  entrance  to  Fox  Island  Thoroughfare^  Maine. — 
Materials  for  a  boathouse  and  boat  slip  were  landed  at  the  station. 

37.  Negro  Islandj  on  southeast  end  of  island^  south  side  of  entrance  to 
Camden  Harbor j  Maine. — Materials  for  an  oil  house  were  landed  at  the 
station. 

50.  Hendricks  Heady  on  east  side  of  mouth  of  Sheepscot  River ,  Maine. — 
Minor  repairs  were  made  to  the  dwelling  and  boat  slip.  Materials  for 
an  oil  house  were  landed  at  the  station. 

— •  Ram  Island  day  beacon^  Kennebec  River ^  Maine. — ^A  day  beacon 
in  the  nature  of  a  tripod  is  needed  here  in  fogs  and  during  the  thick 
vapors  which  lie  over  the  land  in  the  early  part  of  the  morning  and 
during  the  night.  Its  cost,  including  the  purchase  of  a  site,  will  not 
exceed  (300.  The  Board  recommends  that  an  appropriation  of  this 
amount  be  made  therefor. 

—  Lower  Kennebec  River j  Maine. — ^The  following  recommendationf 
made  in  the  Board's  last  two  annual  reports,  is  renewed : 

There  were  3|137  arriTols  of  vessels  in  this  river  daring  the  year,  not  coonting  the 
steamers  which  ply  daily.  The  steamers  Kennthec,  1,652  tons,  and  Sagadakoo,  1,418 
tons,  made  ninety -six  round  trips  each  from  Gardiner  to  Boston.  Other  passenger 
steamers  ply  on  the  river  from  Bath  to  Augusta,  Boothbay,  and  Popham  Beach,  and 
intermediate  places.  The  number  of  passengers  carried  was  232,150.  Seventeen 
tugs  were  engaged  on  the  river  in  towing.  Thirty-nine  vessels  of  32,063  gross  tons 
were  built  on  the  river,  valued  at  $50  per  gross  ton,  or,  say,  $1,603,150.  The  vessels 
arriving  will  average  450  tons.  Some  24  feet  draft  can  be  carried  to  Thwings  Point, 
6  miles  above  Bath,  16  feet  draft  Arom  Thwings  Point  to  Gardiner,  and  8  feet  firom 
Gardiner  to  Augusta.  The  Kennebec  River  is  kept  open  by  the  towboats  during  the 
winter  fhim  Bath  to  the  sea.  Above  Bath  the  buoys  are  taken  up  about  November 
20,  and  the  river  is  likely  to  freeze  at  any  time  after  this  date.  The  ice  usually  goes 
out  early  in  April.  The  river  not  only  has  the  sea  fogs,  which  extend  to  Bath,  but 
its  own  river  fog  or  mist,  which  is  dense  and  at  times  low  down.  On  dark  nights  it 
is  sometimes  impossible  to  tell  where  the  water  ends  and  the  shore  begins.  The 
Light-House  Establishment  maintains  no  lights  or  fog  signals  in  the  Kennebec,  but 
the  Kennebec  Steamboat  Company  and  the  towboat  companies  have  united  for  many 
years  in  maintaining  lanterns  hung  on  the  buoys  at  turning  points  or  other  difficult 
places.  The  above  facts  establish,  in  the  Board's  opinion^  the  necessity  for  and 
advisability  of  inpreasing  the  aids  to  navigation  in  the  Kennebec  River,  and  it  rec- 
ommends the  establishment  of  the  following-named  lights : 

On  the  southwest  point  of  Perkins  Island  a  fixed  red  lens-lantern  light,  with  a 
white  sector  to  the  northward,  and  a  fog  bell  struck  by  machinery,  at  an  estimated 
cost  of  $5,700. 
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At  Squirrel  Point  a  fixed  red  light  from  a  lens  lantern,  with  a  white  sector  to  the 
sonthward,  at  an  estimated  cost  of  $4,660. 

At  Doabling  Point  a  red  lens-lantern  light,  showing  up  and  down  the  river,  with 
a  fog  bell,  and  one-half  mile  east  Arom  the  point  white  range  lights,  not  less  than 
500  feet  apart,  to  mark  the  channel  f^om  Ram  Island  to  Fiddlers  Reach,  at  an  esti- 
mated cost  of  $6,300. 

At  Ames  Ledge,  just  above  Th wings  Point,  a  red  lens  lantern,  mounted  on  the 
wooden  spindle,  which  is  maintained  there  during  the  navigable  season,  at  an  esti- 
mated cost  of  $75. 

It  is  estimated  that  these  light-stations  can  be  established  for  not  exceeding 
$16,725. 

The  Board  now  recommends  that  an  appropriation  be  made  of  the 
amount  named,  and,  pending  acquisition  of  title  to  the  sites  for  the 
lights,  that  the  Board  be  authorized  to  lease  the  land  needed  for  the 
sites.  If  this  is  done  possession  can  be  had  almost  immediately.  It 
may  take  two  years  or  more  to  acquire  title  by  purchase, 

53.  HaJfway  Rocky  an  Halfway  Rockj  nearly  midway  between  Cape 
Small  Paint  and  Cape  Elizabeth^  Maine, — A  new  revolving  machine  was 
installed  in  place  of  the  old  one,  and  minor  repairs  were  made  to  the 
illuminating  apparatus. 

54,  55.  Cape  JSlizabethj  on  Cape  Eligabeth,  Maine. — A  new  siren  boiler 
was  installed  in  place  of  the  old  one,  and  repairs  were  made  to  the 
machinery.  The  following  recommendation,  made  in  the  Board's  last 
three  annual  reports,  is  renewed : 

Until  the  resignation  of  the  principal  keeper,  about  two  years  ago,  his  wife  was 
an  assistant  keeper,  so  that  there  were  but  three  fdmilies  to  be  accommodated  in 
the  three  single  dwellings  at  the  station.  This  arrangement  is  changed,  and  there 
are  now  four  separate  families  at  the  station,  and  two  families  are  crowded  into  a 
dwelling  adapted  in  size  and  arrangement  to  only  one  family.  The  two  towers  are 
more  than  900  feet  apart;  two  of  the  dwellings  are  near  the  northeast  and  one  near 
the  southwest  tower.  A  fourth  dwelling  is  very  urgently  needed  near  the  latter  to 
properly  and  conveniently  house  m  the  severe  winter  weather  of  that  climate  the 
second  of  the  two  assistants  who  attends  the  light  in  it.  Besides  a  first  and  a  second 
order  light,  the  station  has  a  first-class  fog  signal,  and  an  additional  dwelling  is 
imperatively  needed  in  the  best  interests  of  the  service.  It  is  estimated  that  one  can 
be  built  for  $3,300,  and  it  is  recommended  that  au  appropriation  of  this  amount  be 
made  therefor.  ^ 

— .  Spring  Paint  Ledge,  Portland  Harbor,  Maine. — The  following  rec- 
ommendation, made  in  the  Board's  last  three  annual  rexK>rts,  is  renewed : 

A  bell  should  be  placed  on  Spring  Point  Ledge,  Portland  Harbor,  at  a  point  where 
it  would  mark  that  dangerous  ledge,  which  lies  in  bold  water  at  the  edge  of  the 
channel.  It  would  also  mark  a  turning  point,  and  would  be  of  great  service  to  ves- 
sels making  their  way  into  Portland  Harbor  in  thick  weather,  going  either  to  the 
wharves,  to  an  anchorage  in  Diamond  Island  Roads,  or  to  the  westward  of  Fort 
Gorges.  At  present  they  have  to  grope  their  way  unaided  after  leaving  the  bell 
buoy  off  Cashing  Island  Point.  When  the  sea.  is  exceptionally  calm  this  buoy  does 
not  ring,  and  there  is  no  guide  for  vessels  &om  the  time  they  pass  the  trumpet  at 
Portland  Head.  With  a  bell  on  Spring  Point  Ledge,  vessels  could  always  change 
their  course  there  in  thick  weather,  without  depending,  as  they  now  do,  on  their 
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time  from  the  bell  buoy  or  from  Portland  Head,  2  miles  distant.  The  diffloulty  la 
increaeed  by  the  liability  of  the  reckoning  being  lost  in  meeting  other  vessels  which, 
throng  the  harbor,  and  some  of  which  even  anchor  in  the  channel  in  the  midsummer 
season,  when  the  fogs  are  most  dense  and  frequent. 

The  peril  to  vessels  in  thick  weather  is  also  somewhat  increased  by  the  tendency 
of  a  current,  issuing  at  some  states  of  the  tide  between  Gushing  (Bangs)  Island  and 
Fort  Soammel,  to  set  vessels  toward  the  Spring  Point  side  of  the  channel,  and  of  the 
ebb  current  to  set  them  in  a  southerly  direction  on  to  Spring  Point  Ledge. 

Seven  steamship  companies  own  steamers  which  enter  Portland  Harbor.  They 
embrace  the  regular  coastwise  lines,  one  foreign  line,  and  the  steamers  plying 
between  Portland  and  places  in  the  immediate  vicinity  which  are  of  daily  resort  in 
summer.  These  companies  claim  that  518,362  passengers  were  carried  into  Portland 
by  their  steamers  last  year,  as  follows : 

CascoBay  Company 317,285 

Portland  Steam  Packet  Company 75,482 

International  Steamship  Company 40, 325 

Maine  Steamship  Company 4,405 

Harpswell  Steamboat  Company 6,000 

Portland  and  Boothbay  Steamboat  Company 3,000 

Steamer  Greenwood 36, 000 

Steamer  5.  K  Spring 35,000 

Allan  Steamship  Line 775 

Total 518^362 

In  view  of  the  excellence  and  importance  of  the  harbor,  the  very  large  number  of 
vessels  which  annually  resort  to  it  for  refuge,  the  great  number  of  passengers  carried 
into  it,  which  will  doubtless  steadily  increase  with  the  increasing  number  of  people 
who  resort  to  the  coast  of  Maine  m  midsummer,  and  the  frequency  and'  density  of 
the  fogs  at  the  very  period  when  the  passenger  traffic  is  greatest,  it  is  recommended 
that  provision  be  made  for  the  establishment  upon  Spring  Point  Ledge  of  a  fog  bell 
and  a  light  of  the  fifth  order,  in  a  depth  of  water  not  to  exceed  12  feet  at  mean  low 
tide,  and  the  building  of  a  structure  of  about  the  type  and'  diameter  of  those  at 
Crabtree  Ledge  and  Goose  Rocks,  Maine.  It  is  estimated  that  this  can  be  done  for 
$45,000,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  for 
that  purpose. 

61.  Boon  Islandj  seacoast  of  Maine. — The  following  recommendation, 
made  in  the  Board's  last  three  annual  reports,  is  renewed: 

There  are  at  this  station  one  keeper  and  two  assistants,  and  but  two  sets  of  quar- 
ters in  one  double  dwelling  *  The  second  assistant  keeper  has  to  board  either  with 
the  family  of  the  keeper  or  with  that  of  the  first  assistant  keeper.  This  forced  ar- 
rangement is  unsatisfactory  to  all,  and  is  quite  unfavorable  to  the  retention  of  a 
second  assistant  of  the  needed  qualifications.  The  station  is  isolated  and  exposed, 
the  tower  is  tall,  and  this  second-order  light  is  an  important  one.  A  third  dwelling^ 
which  is  urgently  needed,  it  is  estimated  can  be  built  for  $3,-i00.  It  is  therefore 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

64.  Seavys  Island,  on  the  extreme  southwest  point  of  Seavys  Island^ 
Maine,  entrance  to  Portsmouth  Harbor,  New  Hampshire. — Two  fixed  red 
tubular  lanterns  were  displayed  from  a  red  post  from  September  25, 
1893.  On  April  10, 1894,  a  post  range  light  was  exhibited  in  connec- 
tion with  the  other  lights. 
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BEPAIBS. 


Bepairs  more  or  less  extensive 
lowing-named  stations: 

3.  Lubeo  Channel,  Me. 

4.  West  Qiioddy  Head,  Me. 

5.  Little  Biver,  Me. 

6.  Avery  Bock,  Me. 

8.  Moose  Peak,  Me. 

9.  Moosabec  Beach,  Me. 
10.  Nash  Island,  Me. 

12.  Petit  Manan,  Me. 
14.  Winter  Harbor,  Me. 
17.  Crabtree  Ledge,  Me. 

19.  Greac  Dack  Island,  Me. 

20.  Bear  Island,  Me. 

25.  Deer  Island  Thoroughflare,  Me. 

26.  Goose  Bocks,  Me. 

27.  Eagle  Island,  Me. 
36.  Indian  Island,  Me. 


were  made  during  the  year  at  the  fol 


39.  Dice  Head,  Me. 

41.  Teunant  Harbor,  Me. 

42.  MarshaU  Point,  Me. 

43.  Monhegan  Island,  Me. 

44.  Manana  Island,  Me. 

45.  Franklin  Island,  Me. 

46.  Pemaqnid  Point,  Me. 

47.  Bam  Island,  Me. 

49.  Cuckolds  fog-signal  station.  Me. 

52.  Seguin,  Me. 

56.  Portland  Head,  Me. 

58.  Wdod  Island,  Me. 

59.  Goat  Island,  Me. 

60.  Cape  Neddiok,  Me. 
62.  Whaleback,  N.  H. 
65.  Isles  of  ShoalB;  N.  H 


StTBVBTS. 

Plans  of  the  light-honse  land,  showing  in  detail  the  contours  and 
buildings,  with  separate  plots  of  the  buildings  on  a  larger  scale,  were 
made  of  the  following  stations: 


27.  Eagle  Island. 

28.  Pumpkin  Island. 

32.  Whitehead  (new  buildings). 
83.  Owls  Head. 

35.  Browns  Head. 

36.  Indian  Island. 

37.  ISegro  Island. 
40.  Fort  Point. 


41.  Tennant  Harbor. 

43.  Monhegan  Island. 

44.  Manana  Island  fog-signal  station. 
46.  Franklin  Island. 

46.  Pemaquid  Point. 

47.  Bam  Island. 

48.  Burnt  Island. 
50.  Hendricks  Head. 


Topographical  surveys,  with  location  of  contours  and  buildings,  were 
made  at  the  following  stations  : 


28.  Pumpkin  Island. 

36.  Indian  Island. 

37.  Negro  Island. 
40.  Fort  Point. 


44.  Manana  Island  fog-signal  station. 

45.  Franklin  Island. 

47.  Bam  Island. 

48.  Burnt  Island. 


The  light-house  lands  were  surveyed,  their  boundaries  were  marked 
with  stone  posts  or  copper  bolts,  contours  were  located  by  plane  table, 
and  the  buildings  were  measured  for  ground  plans  at: 

41.  Tennant  Harbor. 


27.  Eagle  Island. 
33.  Owls  Head. 
35.  Browns  Head. 


43.  Monhegan  Island. 
50.  Hendricks  Head. 


DAT  OB  UNLIGHTED  BEACONS. 


Oilpairici  Ledge^  Mount    Desert^  Maine, — A  35-foot   spindle,  with 
spherical  cage,  was  set  on  the  ledge  near  the  channel. 
York  Ledgcj  Maine,-^A  cage  was  put  on  the  spindle. 
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FOa  SIGNALS  OPERATED  BT  STEAM  QR  HOT-AIR  ENGINES. 

Experiments  were  made  with  the  fog  signals  in  this  district,  for  which 
see  report  of  fog-signal  experiments,  Second  district. 

4.  West  Quoddy  Heady  Maine, — This  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  1,327  hoars  during  the  year,  and  consumed 
about  66  tons  of  coal. 

7.  Libby  IsUmdSy  Maine. — ^This  10-inch  steam  whistle,  in  duplicate, 
was  in  operation  some  1,499  hours  during  the  year,  and  consumed 
about  80  tons  of  coal.  A  larger  water  supply  is  necessary.  The 
keeper  has  been  forced  to  use  salt  water  in  the  boiler  for  some  time. 

12.  Petit  Mananj  Maine. — This  10-inch  steam  whistle,  in  duplicate, 
was  in  operation  some  1,955  hours  during  the  year,  and  consumed 
about  72  tons  of  coal. 

15.  Motmt  Desert  J  Maine. — This  third-class  Daboll  trumpet,  in  dupli- 
cate, was  in  operation  some  1,379  hours  during  the  year,  and  consumed 
about  6  tons  of  coal.  , 

19.  Oreat  Duck  Island^  Maine. — ^This  10-inch  steam  whistle,  in  dupli- 
cate, was  in  operation  some  1,458  hours  during  the  year,  and  consumed 
about  60  tons  of  coal. 

30y  31.  Matinicita  RocTcy  Maine. — The  signals  of  this  station,  a  10-inch 
and  a  12-inch  steam  whistle,  were  in  operation  some  1,449  hours  during 
the  year,  and  consumed  about  63  tons  of  coal. 

32.  Whitehead^  Maine. — ^This  10-inch  steam  whistle,  in  duplicate,  was 
in  operation  some  2,272  hours  during  the  year,  and  consnmed  about 
73  tons  of  coal. 

44.  Manana  Island^  Maine. — This  first-class  Daboll  trumpet,  in  dupli- 
cate, was  in  operation  some  1,181  hours  during  the  year,  and  consumed 
about  16  tons  of  coal. 

49.  Cuckolds  Islandj  Maine. — This  first-class  Daboll  trumpet,  in  dupli- 
cate, was  in  operation  some  1,009  hours  during  the  year,  and  consumed 
about  6  tons  of  coal. 

52.  Seguinj  Maine. — This  10-inch  steam  whistle,  in  duplicate,  was  in 
operation  some  1,405  hours  during  the  year,  and  consumed  about  60  tons 
of  coal. 

54,  55.  Cape  Mizabethy  Maine. — The  signals  are  a  second-class  steam 
siren  and  a  12-inch  steam  whistle.  They  were  in  operation  some  906 
hours  during  the  year,  and  consumed  about  35  tons  of  coal. 

56.  Portland  Head^  Maine. — This  second-class  Daboll  trumpet,  in 
duplicate,  was  in  operation  some  939  hours  during  the  year,  and  con- 
sumed about  11  tons  of  coal. 

62.  Whaleba^iky  New  Hampshire. — This  third-class  Daboll  trumpet,  in 
duplicate,  was  in  operation  some  947  hours  during  the  year,^  and  con- 
sumed about  6  tons  of  coal. 
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BUOYAGE. 

There  were  established  daring  the  year  21  new  buoys,  including  the 
4  flrst-class  can  buoys  established  to  mark  the  boundary  line  between 
Maine  and  New  Brunswick.  A  spindle  was  erected  on  Gilpatrick 
Ledge,  eastern  entrance  to  Somes  Bound,  Mount  Desert  Island,  Maine. 

In  conformity  with  section  4678  of  the  Revised  Statutes  of  the  United 
States  the  following  changes  were  made  in  the  coloring  and  numbering 
of  the  buoys  in  this  district,  viz: 

Green  Island  Ledge  buoy,  Brothers  Passage,  Machias  Bay,  Maine, 
changed  from  a  black  spar  No.  3  to  a  red  spar  No.  4. 

Jones  Ledge  buoy,  Sorrento  Harbor,  Maine,  changed  from  a  black 
spar  No.  1  to  a  red  spar  No.  2. 

North  point  of  Greening  Island  buoy,  Southwest  Harbor,  Mount 
Desert,  Maine,  changed  from  a  red  and  black  horizontal-striped  spar 
to  a  red  spar  No.  10. 

Steamboat  Bock  buoy,  Eggemoggin  Beach,  Maine,  changed  from  a 
red  and  black  horizontal-striped  spar  to  a  red  spar  No.  10. 

Waterman  Ledge  buoy.  Fox  Island  Thoroughfare,  Maine,  changed 
from  a  red  and  black  horizontal-striped  spar  to  a  red  spar  No.  6. 

Spruce  Point  Ledge  (north  point)  buoy,  Linekins  Bay,  Maine,  changed 
from  a  black  spar  No.  1  to  a  red  spar  No.  2. 

Spruce  Point  Ledge  (south  point)  buoy,  Linekins  Bay,  Maine,  changed 
from  a  red  spar  No.  6  to  a  black  spar  No.  1. 

South  Powderhom  buoy,  Sheepscot  Biver,  Maine,  changed  from  a 
black  spar  No.  1  to  a  red  spar  No.  2. 

Ebenecook  buoy,  Ebenecook  Harbor,  Maine,  changed  from  a  red  spar 
No.  2  to  a  black  spar  No.  1.  . 

Also  the  following  iron  buoys  in  this  district  were  changed  to  show 
tmn  buoys,  properly  colored  and  numbered,  on  the  starboard  side  of  the 
channel,  and  can  buoys  on  the  port  side  of  it,  viz : 

Birch  Point  Ledge  buoy,  Pennamaquam  Biver,  Maine;  name  changed 
from  Goose  Island  Ledge;  buoy  changed  from  a  third-class  can  to  a 
second-class  nun,  red  No.  6. 

Petit  Manan  Beef  buoy  off  Petit  Manan  light,  changed  from  a  sec- 
ond-class can  to  a  second-class  nun,  red  No.  2. 

Gross  Island  Ledge  buoy,  Machias  Bay,  Maine,  changed  from  a  sec- 
ond-class can  to  a  second-class  nun,  red  No.  2. 

Bandall  Point  Flats  buoy,  Machias  Biver,  Maine,  changed  from  a 
second-class  can  to  a  second-class  nun,  red  No.  4. 

Gilchrist  Bock  buoy,  Moosabec  Beach,  Maine,  changed  from  a  second- 
class  nun  to  a  third-class  can,  black  No.  1. 

Grindstone  Ledge  buoy,  Winter  Harbor,  Maine,  changed  from  a  sec- 
ond-class can  to  a  second-class  nun,  red  No.  2, 

smhn — 4 
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Seal  Harbor  buoy,  Mount  Desert  Island,  Maine,  changed  from  a 
second-class  can  to  a  first-class  nun,  red,  No.  2. 

Northern  Triangles  buoy,  Two-Bush  Ghannel,  Maine,  changed  from 
a  second-class  nun  to  a  second-class  can,  black  No.  1. 

Black  Ledges  (Roaring  Bull)  buoy,  Metinio  Island,  Maine,  changed 
from  a  first-class  nun  to  a  first-class  can,  black  No.  1. 

Old  Cilley  Ledge  buoy,  off  Port  Clyde,  Maine,  changed  from  a  second* 
class  can  to  a  second-class  nun,  red  No.  4. 

Old  Man  Ledge  buoy,  off  Georges  Islands,  Maine,  changed  from  a 
second-class  can  to  a  second-class  nun,  red  No.  6. 

Inner  Bay  Ledges  buoy  (southern  end),  West  Penobscot  Bay,  Maine, 
changed  from  a  second-class  can  to  a  second-class  nun,  red  No.  4. 

Hay  Island  Ledge  buoy,  West  Penobscot  Bay,  Maine,  changed  from 
a  first-class  nun  to  a  first-class  can,  black  No.  1. 

Sheep  Island  Bar  buoy,  Owls  Head  Bay,  Maine,  changed  from  a  first- 
class  can  to  a  first-class  nun,  red  No.  2. 

South  point  Steele  Ledge  buoy,  Belfast  Harbor,  Maine,  changed  frx>m 
a  secoDd-class  can  to  a  second-class  nun,  red  No.  2. 

Jack-knife  Ledge  buoy,  entrance  to  Kennebec  Biver,  Maine,  changed 
from  a  second-class  nun  to  a  second-class  can,  black,  with  J.  K.  in  white 
letters. 

Staniford  Ledge  buoy,  Portland  Harbor,  Maine,  changed  from  a 
second-class  nun  to  a  first-class  can,  black  with  S.  L.  in  white  letters. 

Alden  Eock  buoy,  off  Cape  Elizabeth,  Maine,  changed  from  a  first- 
class  nun  to  a  first-class  can,  black  with  A.  B.  in  white  letters. 

Trundy  Beef  buoy,  off  Gape  Elizabeth,  Maine,  changed  from  a  first- 
class  nun  to  a  first-class  can,  black  with  T.  B.  in  white  letters. 

The  Old  Prince  buoy.  Gape  Porpoise  Harbor,  Maine,  changed  from 
a  second-class  can  to  a  second-class  nun,  red  No.  2. 

Stielman  Bocks  buoy,  Portsmouth  Harbor,  New  Hampshire,  changed 
from  a  second-class  nun  to  a  second-class  can,  black  No.  3. 

Other  changes  were  made  as  follows: 

Popes  Folly  Ledge  buoy.  Friar  Beads,  St.  Groix  Biver,  Maine,  changed 
from  a*red  and  black  horizontal-striped  spar  to  a  second-class  can,  black 
iNo.  9,  and  placed  about  100  feet  eastward  of  its  former  position. 

Middle  Ground  (Quoddy  Beads)  buoy,  Lubec  Narrows,  Maine,  changed 
from  asp.ar^  :red  No.  2,  to  a  first-class  nun,  same  marks. 

Jumper  Ledge  buoy,  Moosabec  Bop^h,  Maine,  changed  from  a  red 
and  black  hori^ontal^atriped  spar  to  9.:second-class  nun,  same  marks. 

Egg  Bock  whistling  buoy.  Frenchman  Bay,  Maine,  was  permanently 
discontinued- 

Fairway  buoy,  Granberry  Island  Passage,  Maine,  changed  from  a 
second-class  nun,  with  black  and  white  perpendicular  strii>e8,  to  a 
second-class  can  with  sajoae  marks. 

Spring  Point  Ledjg^e  buoy,  Portland  Harbor,  Maine, xhapaged  from  » 
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first-class  can  to  a  first-class  spar^  black  No.  S^  and  moored  150  yards 
northeast  of  the  ledge. 

White  Island  Ledge  bell  buoy.  Isles  of  Shoals  Harbor,  New  Hamp- 
shire, was  made  a  permanent  aid  to  navigation. 

DEPOTS. 

Little  Diamond  Island^  Portland  Harbor ^  Maine, — The  wharf,  coal 
shed,  and  buildings  at  this  station  are  in  excellent  condition.  The 
boundary  fence  was  rebuilt,  and  the  dolphin  near  the  southern  end  of 
the  wharf  was  renewed. 

Bear  Island^  Mount  Desert^  Maine. — The  wharf  was  extended  shore- 
ward on  the  northerly  side,  giving  an  additional  area  of  about  2,000 
square  feet,  which  was  much  needed  for  the  handling  of  buoys,  which 
are  repaired  and  painted  at  this  depot.  Minor  repairs  were  made  to 
the  wheeling  stage. 

Whitehead^  Maine. — A  plank  floor  was  laid  in  the  coal  shed. 

TENDERS. 

The  Lilac. — This  steamer  was  continuously,  useftilly,  and  economic- 
ally employed  during  the  year.  She  was  placed  on  the  marine  rail- 
way in  September,  1893,  and  June,  1894,  her  bottom  cleaned  and  painted; 
minor  repairs  were  made  to  the  engine  and  hull ;  the  boiler  was  repaired 
and  the  furnaces  were  fitted  to  burn  anthracite  coal.  In  November, 
1893,  she  was  employed  eight  days  in  placing  four  first-class  iron  buoys 
to  mark  the  trial  course  of  the  cruiser  Columbia  between  Oape  Ann 
and  Gape  Porpoise.  This  district  is  growing  so  fast  that  the  tender 
finds  it  difficult  to  change,  replace,  paint,  and  keep  in  order  the  666 
buoys  and  104  beacons,  spindles,  and  tripods;  to  supply  and  inspect 
the  light-stations;  to  transport  keepers  and  families;  to  make  examina- 
tion of  ground  for  buoyage,  to  replace  or  repair  buoys  which  are  con- 
stantly going  adrift,  and  to  land  the  coal  at  the  light  and  fog-signal 
stations.  The  work  is  now  so  exacting  and  severe  that  it  is  very  diffi- 
cult to  enlist  or  retain  a  crew  of  deck  hands  or  firemen.  This  frequent 
change  of  crew  seriously  affects  the  efficiency  of  the  tender.  During 
the  year  she  steamed  16,150  miles  and  consumed  about  956  tons  ot 
coal. 
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SECOND   DISTEIC5T. 

The  Second  district  extends  from  Hampton  Harbor,  New  Hampshire, 
to,  bnt  does  not  inclnde,  Blisha  Ledge,  off  Warren  Point,  Rhode  Island, 
and  embraces  all  the  aids  to  navigation  on  the  coast  of  Massachnsetts 
except  a  small  portion  of  Karragansett  Bay  and  Tannton  Biyer. 

In$pectar. — Commander  George  P.  F.  Wilde,  U.  S.  Navy,  to  Novem- 
ber 30, 1893;  Commander  Francis  M.  Green,  U.  S.  Navy,  from  Novem> 
ber  80, 1803. 

Engineer. — Maj.  William  B.  livermore,  Corps  of  Engineers,  U.  S. 
Army. 

In  this  district  there 


Light  hooMs  and  lighted  beacons 70 

Ligbt'Shipt  in  position 9 

Light-ships  for  relief 2 

Day  ormilighted  beacons 72 

Fog  signals  operated  by  steam  or  hot-air  engines 9 

Fog  signals  operated  by  clockwork 10 

Lighted  bnoys  in  position  (gas) 6 

Whistling  buoys  in  position 12 

Bell  buoys  in  position , 16 

Other  buoys  in  position 506 

Ice  buoys  for  winter  use 14 

Steamers   Verhenat  Geranium,  and  .AMaUa,  \>noy  tenders  and  for  o^pply  and 

inspeotion — 3 

Steamer  Myrtle,  for  construction  and  repair  in  the  First  and  Second  districts. ..  1 

LIGHT-HOUSES. 

68.  Newburyport  Harbor y  Plum  Islandy  MerrimacJc  Eiver^  MasaiiehU' 
$ett8, — A  brick  oil  house  was  built. 

74.  Stra%t9fnauth^  on  northeast  point  of  Straitsmouth  Islandy  north  side 
of  Cape  Anny  Massachusetts. — The  footbridge  from  the  dwelling  to  the 
tower  was  rebuilt,  the  boat  sUp  was  repaired,  and  minor  repairs  were 
made  to  the  tower  and  dwelling. 

75y  76.  Cape  Ann^  Thatcher  Islandj  Massachusetts. — The  sanitary  con- 
dition of  all  the  dwellings  was  greatly  improved  by  building  nearly 
400  feet  of  drains.  Repairs  were  made  to  the  dwellings,  towers,  and  to 
the  illuminating  apparatus. 

76.  Tenpound  Islandy  in  Gloucester  Harbor y  Massachusetts. — ^The  west- 
erly side  of  the  dweihng  was  rebuilt,  and  various  repairs  were  made. 

79.  Baker  Islandy  north  part  of  Baker  Islandy  Massachusetts. — A  drain 
was  laid,  and  a  cistern  tor  domestic  water  supply  for  the  assistant's 
house  was  built  A  hard-pine  boat  slip,  122  feet  long,  and  a  brick  oU 
bouse  were  built. 
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Second  Difltriet. 

84.  Marbleheady  entrance  to  Marblehead  Harbor ^  Maseachuaett$:. — Th6 
toUowing  recommendation,  made  in  tto  Board's  last  annual  report,  is 
renewed: 

Mazblehead  baa  a  daep  eapaoiona  harbor,  which  is  nearly  landlocked.  For  neaiiy 
sixty  years  a  light  has  been  maintained  to  guide  vessels  in  and  out  of  this  harbor, 
especially  the  fishermen,  who,  from  the  very  nature  of  their  business,  find  it  neces- 
sary to  enter  and  leave  the  harbor  at  any  and  all  times,  at  night  as  well  as  by  day. 
Many  merchant  vessels  loaded  with  coal  and  general  merchandise  ply  between  this 
and  other  ports  along  the  shore,  and  scores  of  yachts,  with  hundreds  of  pleasure 
seekers,  make  this  their  headquarters  during  the  summer.  The  harbor  when  not 
properly  lighted  is  difiicult  of  approach,  especially  from  the  south  and  west.  Mari- 
ners, ship  owners,  and  others  have  complained  for  some  years  that  the  many  dwell- 
ings lately  built  obscure  the  light.  The  difficulty  has  been  partly  overcome  by 
showing  a  light  from  a  lantern  hoisted  on  a  mast;  but  this  is  only  a  makeshift.  The 
safety  of  commerce  absolutely  requires  that  a  higher  tower  be  erected.  It  is  now 
proposed,  therefore,  to  build  a  brick  tower  about  100  feet  high,  on  the  site  of  the 
present  tower,  at  an  estimated  cost  of  $45,000,  and  it  is  recommended  that  an  appro- 
priation of  this  amount  be  made  therefor. 

67.  Minots  LeH^ef  on  the  Outer  Minot,  one  of  the  Cohauet  BookSj  entrance 
to  Boston  BajfyMoMsaehueette* — ^Tlie  new  second-order  lens,  which  flashes 
the  number  *^  143,"  was  installed.  {8ee  Appendix  No.  Ill,  page  233.) 
The  new  light  was  exhibited  for  the  first  time  on  May  1, 1894.  .  Minor 
repairs  were  made  to  dwellings  and  tower. 

— .  /Spectacle  Island^  Boston  Harbor^  Massachusetts, — ^The  following 
recommendation,  made  in  the  last  two  annual  reports,  is  renewed: 

Boston  is  one  of  the  most  important  commercial  cities  in  the  country.  Its  harbor 
ia  without  sufficient  aids  to  navigation.  Among  those  most  needed  are  range  bea> 
cons  on  Spectacle  Island  to  mark  the  center  of  the  dredged  channel  from  State  Ledge 
toward  the  city,  and  to  mark  the  turning  point  into  the  channel  for  vessels  coming 
up  from  Nix  Mate.  The  front  beacon  should  be  on  a  pyramidal  wooden  tower  13  feet 
high,  the  base  being  8  feet  above  mean  high  water.  The  rear  range  should  be  on  a 
similar  tower  16  feet  high,  its  base  being  about  35  feet  above  mean  high  water.  The 
station  would  need  a  dwelling  for  the  light-keeper,  a  fuel  house,  a  boathouse,  and  a 
boat  slip,  with  an  acre  of  land  for  a  light- house  site  and  a  right  of  way  from  it  to  the 
nearest  road.  It  is  estimated  that  the  range  lights  can  be  established  for  not  exceed- 
ing $9,860,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

— .  South  Boston  range  lights^  Mitssaehusetts, — The  following  recom- 
mendation, made  in  the  last  two  annual  reports,  is  renewed: 

Ranges  should  be  established  on  the  Marine  Park  Pier  and  at  City  Point,  South 
Boston,  to  guide  vessels  coming  up  Bostob  Harbor  from  Nix  Mate  to  State  Ledge 
turn.  The  range  at  South  Boston  City  Park  should  be  a  mast  50  feet  high,  with 
crosstrees  10  feet  long,  supporting  a  red  lantern  at  each  end.  The  range  beacon  at 
the  Marine  Park  Pier  should  be  a  mast  reaching  about  30  feet  above  the  driveway, 
supporting  two  red  lanterns,  one  6  feet  above  the  other.  It  is  estimated  that  the 
range  lights  can  be  established  for  not  exceeding  $1,000,  and  it  is  recommended  that 
an  appropriation  of  this  amount  be  made  therefor. 

Note. — An  appropriation  of  $1,000  was  made  for  the  establishment 
of  these  range  lights  in  the  sundry  civil  appropriation  act  approved  on 
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Angast  18, 1894.    The  proper  measures  have  been  taken  for  their  estab- 
lishment at  the  earliest  day  practicable. 

— .  State  Ledge,  Boston  Harbor,  Massa^shusetts, — The  following  recom- 
mendation, which  has  been  made  in  the  Board's  last  six  annual  reports, 
is  renewed : 

The  ship  channel,  from  the  Boston  wharves  to  Nix  Mate  Buoy,  has  no  aids  to  navi. 
gation  except  buoys.  Vessels  find  it  very  difficult  in  thick  weather  and  at  night  to 
keep  in  the  channel,  and  they  are  particularly  perplexed  to  know  just  where  to  turn 
in  the  neighborhood  of  State  Ledge  and  buoy  No.  8,  both  in  leaving  and  entering  tho 
harbor.  Large  excursion  steamers,  as  well  as  steamers  of  the  regular  lines  running 
out  of  Boston,  frequently  have  to  anchor  in  thick  weather  solely  because  they  have 
no  guide  between  Nix  Mate  buoy  and  the  wharves.  This  greatly  incommodes  busi- 
ness men  going  and  coming  during  the  summer  months  when  fogs  are  prevalent. 
The  Board  has  recognized  for  a  long  time  the  necessity  for  a  light  and  fog  signal  at 
this  point,  but  has  postponed  action  while  the  improvements  in  the  channel  of  the 
harbor  in  charge  of  the  United  States  engineers  were  in  progress.  Although  these 
improvements  have  not  yet  been  entirely  finished  they  are  practically  concluded  in 
that  vicinity,  and  the  Board  is  of  opinion  that  the  time  has  arrived  when  a  light  and 
fog  signal  ought  to  be  established  near  buoy  No.  8,  or  at  or  near  State  Ledge.  It  is 
estimated  that  it  will  cost  $42,000  to  establish  a  light  and  fog  signal  at  this  point. 

It  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

95,  Plymouth  (Ournet),  on  Gurnet  Point,  entrance  to  Plymouth  Harbor^ 
Massachusetts. — ^Repairs  were  made  to  the  towers  and  dwellings,  and 
140  feet  of  drain  was  laid. 

110.  Monomoy  Point,  southern  extremity  of  Cape  Cod,  Massa4)husetts. — 
A  brick  oil  house  was  built,  and  various  repairs  were  made. 

138.  Cape  Poge,  Marthas  Vineyard,  Massachusetts. — An  iron  railing  was 
put  in  place  on  the  deck  around  the  lantern,  and  minor  repairs  were 
made. 

— .  Butler  Flat,  New  Bedford  Harbor,  Buzzards  Bay,  Massachusetts. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
five  annual  reports,  is  renewed: 

The  entrance  near  buoy  No.  9,  on  the  point  of  Butler  Flat,  is  narrow,  obscure, 
and  difficult  to  find  in  snowstorms,  fogs,  and  dark  nights.  If  a  light  with  a  fog 
signal  was  placed  on  that  point  it  would  mark  both  the  entrance  and  turning  point; 
would  guide  vessels  to  an  anchorage  in  the  lower  harbor,  and,  with  the  light  on  Pal- 
mer Island,  would  guide  them  clear  of  North  Ledge,  Henrietta  and  Hurricane  rocks, 
in  Buzzards  Bay,  and  be  of  great  service  to  the  navigation  of  this  important  port. 
It  is  stated  by  the  custom-house  authorities  that  1,814  vessels  entered  the  port  of 
New  Bedford  during  1887,  not  including  yachts,  fishing  craft,  or  boats.  It  is  also 
stated  that  the  Vineyard  Sound  and  Nantucket  steamers  took  75,000  passengers  to 
and  from  this  port  and  received  $22,500  for  freight  carried.  It  is  further  stated  that 
the  New  York  propellers  made  104  trips  between  New  York  and  New  Bedford,  and 
received  over  $100,000  for  freight  carried.  New  Bedford  is  now  said  to  be  the  third 
manufacturing  city  in  Massachusetts,  and  the  collector  of  the  port  states  that  about 
500,000  tons  of  shipping  came  into  the  port  during  last  year. 

The  Board,  as  stated  in  its  last  annual  report,  is  of  the  opinion  that  the  needs  of 
commerce  and  navigation  require  the  establishment  of  a  light  and  fog  signal  at  this 
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point.    It  is  estimated  that  they  can  be  erectecl  for  $45^000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

A  bill  for  this  purpose  was  passed  by  the  Seuate  on  February  19, 
1892,  but  it  was  not  acted  on  by  the  House  of  Representatives  at  that 
session  of  Congress.  The  House,  however,  passed  a  similar  bill  on 
December  11,  1893,  but  it  was  not  acted  on  by  the  Senate.  The 
establishmeut  of  the  light  station  was  authorized  by  the  act  approved 
on  January  22, 1894,  but  no  funds  were  provided.  The  Board  there- 
fore renews  the  recommendation  that  $45,000  be  appropriated  for  this 
purpose. 

REPAIRS. 

At  each  of  the  stations  name<l  below  repairs,  more  or  less  extensive, 
were  made  during  the  year: 

71,.  72.  Ipswich,  Mass.  i  115.  Sankaty  Head,  Mass.      ^ 

117.  Gay  Head,  Mass. 


81.  Hospital  Point,  Mass.     . 

82.  Fort  Pickering,  Mass. 
88.  Boston,  Mass. 

90.  Narrows,  Mass. 

91.  Peer  Island,  Mass. 

92.  Long  Island  Head,  Mass. 

93.  Scituate  Breakwater,  Mass. 

96.  Duxbury  Pier,  Mass. 

97.  Race  Point,  Mass. 


122.  Bass  River,  Mass. 

123.  Bishop  and  Clerks,  Mass. 

124.  Hyannis,  Mass. 

129.  Edgartown,  Mass. 

130.  East  Chop,  Mass. 

131.  West  Chop,  Mass. 

132.  Nobska  Point,  Mass. 

133.  Tarpaulin  Cove,  Mass. 


98.  Wood  End,  Mass.  i  137.  Dumpling  Rock,  Mass. 

99.  Long  Point,  Mass.  138.  Clark  Point,  Mass. 
101.  Billingsgate  Island,  Mass.                    |  139.  Palmer  Island,  Mass. 


103.  Cape  Cod,  Mass. 

104,  105,  106.  Nauset  Beach,  Mass. 


143.  Bird  Island,  Mass. 


SURVBYS. 


The  light-house  lands  were  surveyed,  their  boundaries  were  marked 
with  stone  posts  and  large  stakes,  contours  were  located  by  plane 
table,  and  the  buildings  were  measured  for  ground  plans  at — 

71.  Ipswich.  I  72.  Ipswich  Beacon  (shifting  site). 

Topographical  surveys  with  location  of  contours  and  buildings  were 
made  at — 

^78.  Tenpound  Island. 

Tracings  of  plans  previously  drawn  were  made  for  a  number  of  sta- 
tions. 

LiaHT-SHIPS. 

— .  Boston  light-vesselj  entrance  to  Boston  Harbor,  Mojtsachusetts. — The 
following  recommendation,  which  was  made  in  the  Board's  last  two 
annual  reports,  is  renewed : 

A  vessel  moored  abont  6  nautical  miles  E.  by  S.  of  Boston  light,  showing  two  red 
lights,  would  be  of  great  value  to  incoming  vessels.  The  well-known  difficulty  in 
determining  the  location  of  the  Boston  light,  when  approaching  in  thick  weather, 


56  REPORT  OF  THE   LIGHT-HOUSE   BOARD  1884. 

Second   District. 

and  the  doubtfiil  utility  of  the  bell  at  Minots  Ledge  are  strong  reasons  why  this  aid 
to  navigation  should  be  established.  It  is  estimated  that  a  first-class  light-ship  with 
steam  fog  signal  and  auxiliary  steam  moving  power  would  cost  $70,000,  and  it  is 
recommended  that  an  appropriation  of  that  amount  be  made  therefor. 

KoTE. — An  appropriation  of  $35,000,  with  authority  to  contract  for 
not  exceeding  $70,000,  was  made  by  the  sundry  civil  appropriation  act 
approved  on  August  18, 1894,  for  the  construction  of  this  light- vessel. 

Plans  and  specifications  are  now  being  prepared  for  the  new  light- 
ship, and  in  a  short  time  a  contract  will  be  executed  for  her  construc- 
tion. It  is  estimated,  as  before  stated,  that  she  will  cost  not  to  exceed 
$70,000.  It  is  therefore  recommended  that  the  additional  $35,000  be 
appropriated  and  made  immediately  available. 

109.  Pollock  Rip  light-vessel,  No.  47,  off  Chatham,  Cape  Cod,  Mas- 
sachusetts.— This  vessel  has  been  on  her  station  during  the  year.  She 
is  in  good  condition. 

111.  Shovelftd  Shoal  light-vessel^  No.  3,  off  Monomoy  Point,  Cape  Cody 
Massachusetts. — This  vessel  has  not  been  moved  from  her  station  during 
the  year.    Slight  repairs  were  made  to  one  Ix)at. 

lis.  Handkerchief  light-vessel.  No.  4,  NanUicket  Sound,  Massachu- 
setts.— The  ship  has  been  on  her  station  all  the  year.  A  new  trysail 
was  supplied,  also  some  galley  ware.    She  is  in  good  condition. 

113.  Great  Bound  Shoal  light-vessel,  No.  42,  off  Nantucket^  Massachu- 
setts.— This  vessel  has  not  left  her  station  during  the  year.  One  boat 
was  repaired  and  galley  ware  and  engineers'  supplies  have  been  fur- 
nished.   She  requires  new  boilers  and  some  repairs  to  her  hull. 

116.  Nantucket  New  South  Shoal  light-vessel,  No.  54,  about  30  miles 
south  of  Nantucket,  Massachusetts. — This  vessel  has  not  left  her  station 
during  the  year.  She  is  in  fairly  good  condition.  A  new  vessel  No. 
58,  just  built  at  Toledo,  Ohio,  is  to  replace  this  ship  on  this  station. 

Note. — Light- vessel  No.  58  was  finished  and  placed  on  this  station  in 
August,  1894,  relieving  light- vessel  No.  54  from  that  duty. 

126.  Cross  Rip  light-vessel.  No.  5,  Nantucket  Sound,  Massachusetts. — 
The  ship  has  remained  on  her  station  all  the  year.  The  bell  standard 
has  been  repaired,  and  other  slight  repairs  have  been  made. 

127.  Succonnessett  Shoal  light-vessel,  No.  6,  Nantucket  Sound,  Massa- 
chvsetts. — This  ship  was  on  her  station  the  whole  year.  Stovepipe  and 
some  stove  linings  were  supplied. 

134.  Vineyard  Sound  light-vessel.  No.  41,  western  entrance  to  Vineyard 
Sound,  Massachusetts. — This  vessel  is  in  fairly  good  condition,  although 
her  boiler  is  showing  signs  of  weakness.  She  has  been  on  her  station 
all  the  year.  On  October  23, 1893,  she  was  struck  by  a  tow  of  barges 
owned  by  the  Central  Railroad  of  New  Jersey,  damaging  the  rail  and 
bulwarks  and  staving  a  boat.  Repairs  were  made  on  the  station  at 
the  expense  of  the  railroad  company  by  mechanics  sent  from  New  Bed- 
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ford.  Patent  riding  stoppers  were  pat  in,  a  boat  was  repaired,  galley 
ware  and  engineers'  supplies  were  famished  and  medicine  chest  was 
replenished. 

135.  Hen  and  Ohiokens  Ught-vesselj  No.  2^  entranoe  to  Buazar4$  Bojfj 
Ma88achusett6. — This  vessel  was  brought  in  flrom  her  station  to  New 
Bedford  on  September  2, 1893,  for  repairs.  Daring  this  time  she  was 
replaced  by  relief  light-ship  No.  9.  She  was  replaced  on  her  station 
on  October  11;  while  at  New  Bedford  she  was  hanled  out  on  the  rail- 
way,  was  calked  where  necessary,  and  repairs  were  made  to  her  cop- 
per, windlass,  hawse  pipes,  scapx>ers,  rudder,  and  bell. 

Relief  light'Vessely  No.  9. — She  was  on  Hen  and  Chickens  light-station 
from  September  2  to  October  12, 1893,  while  the  vessel  which  belonged 
there  was  under  repairs  at  New  Bedford.    Q«lley  ware  was  sapplied. 

Belief  light-vessely  No.  39. — ^This  vessel  remained  at  Woods  Hole  light- 
house depot  during  the  year.    Some  small  repairs  were  made. 

DAY  OB  UNLIOHTED  BEACONS. 

All  beacons  are  in  good  condition,  except  Fivepound  Island,  Olou- 
cester  Harbor,  which  was  upset  by  the  ice. 

FOO  SIGNALS  OPEBATED  BY  STEAM  OB  HOT-AXE  ENGINES. 

75.  Cape  Ann^  Massachusetts. — ^This  10-inch  steam  whistle  was  in 
oi>eration  some  554  hours  and  consumed  about  37  tons  of  coal. 

88.  Boston^  Massaehvsetts. — ^This  first-class  steam  siren  was  in  opera- 
tion some  709  hours  and  consumed  about  55  tons  of  coal. 

97.  Race  Pointy  Massachusetts. — This  12-inch  steam  whistle  was  in 
ox)eration  some  593  hours  and  consumed  about  37  tons  of  coal. 

103.  Cape  Cody  Massa^chttsetts. — ^This  first-class  DaboU  trumpet  was  in 
ox>eration  some  688  hours  and  consumed  about  8^  tons  of  coaL 

109.  Pollock  Rip  light-vessely  No.  47 j  Massa4)husetts. — This  12-inch  steam 
chime  whistle  was  in  operation  some  859  hours  and  consumed  about  106 
tons  of  coal. 

113.  OreatRou/nd Shoal light-vesseljNoA2yMassa>ohusetis. — ^Thisl2inch 
steam  whistle  was  in  operation  some  791  hours  and  consumed  about  85 
tons  of  coal. 

116.  Nantucket  New  South  Shoal  light-vessel^  No.  54,  Massachusetts. — 
This  12-inch  steam  whistle  was  in  operation  some  1,027  hours  and  con- 
sumed about  137  tons  of  coal. 

131.  West  Chopy  Massachusetts^ — ^This  10-inch  steam  whistle  was  in 
oi>eration  some  565  hours  and  consumed  about  25  tons  of  coal. 

134.  Vineyard  Sound  lightvesselj No. 41^ Massachusetts. — ^This  12-inch 
steam  whistle  was  in  operation  some  1,182  hours  and  consumed  about 
105  tons  of  coal. 
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BUOYAGE. 

In  July  the  gas  buoy  which  marked  the  wreck  of  the  Alvay  in  Pollock 
Bip  Slue,  was  removed,  the  wreck  of  the  yacht  having  been  blown  up. 
In  October,  Ganapitsit  Channel  was  buoyed  out  by  the  placing  of  four 
buoys.  One  new  buoy  was  established  in  Hyannis  Harbor.  In  Novem- 
ber, gas  buoys  were  established  on  the  north  end  of  Centurion,  Boston 
Harbor,  and  at  Harding  Ledge,  Boston  Bay;  January  5,  a  new  buoy 
was  placed  to  mark  an  eight-foot  spot  in  the  south  channel,  Broad 
Sound,  Boston  Harbor;  also  a  gas  buoy  was  established  at  Nix  Mate, 
Boston  Harbor.  In  February,  seven  new  buoys  were  established  in 
Plymouth  Harbor.  In  March,  a  new  buoy  was  placed  on  Halftide 
Bock,  Manchester  Harbor.  Iron  spar  ice  buoys  were  substituted  for 
a  spar  buoy  on  the  east  end  of  Hedge  Fence  Shoal  and  for  a  second- 
class  can  buoy  at  Cross  Bip,  Nantucket  Sound. 

The  following-named  whistling  and  bell  buoys  were  lost  during  the 
year: 

In  December,  1893,  the  whistling  buoy  in  Great  Bound  Shoal  Chan- 
nel; in  January,  1894,  the  Pollock  Bip  Slue  whistling  buoy,  and  in 
April,  the  whistling  buoy  off  Gloucester  Harbor.  In  February,  the 
bell  buoy  in  Pollock  Bip  Slue,  and  also  from  the  same  station  another 
bell  buoy  in  April.  These  losses  were  largely  due  to  collisions  with 
coal  barges  in  tow  of  tugs. 

DEPOTS. 

Woods  Hole,  Little  Harbovj,  Massachusetts. — ^The  roof  of  the  dwelling 
was  reshingled  and  minor  repairs  to  other  parts  were  made. 

Lovells  Islandj  Boston  Harbor,  Massa^^htisetts. — A  new  foundation  and 
underpinning  were  laid  under  the  dwelling,  two  rooms  were  replastered, 
a  cellar  was  made,  and  a  cistern  of  about  1,600  gallons'  capacity  was 
built. 

Machine  and  lamp  shop,  Boston, — Extensive  repairs  were  made  to  fog- 
signal  machinery  and  illuminating  apparatus. 

TENDERS. 

The  Oeranium. — This  steamer  was  employed  in  buoy  service  and  in 
inspecting  and  supplying  light-stations.  She  steamed  about  6,870 
miles,  and  in  so  doing  consumed  some  786  tons  of  coal. 

New  tender. — The  Oeranium  is  so  old  and  so  crank  that  she  can  not 
be  safely  trusted  at  sea  in  bad  weather.  A  first-class  twin  screw 
steamer  is  urgently  needed  in  her  plaee.  It  is  estimated  that  such  a 
vessel  can  be  built  for  a  sum  not  exceeding  $85,000.  Becommendation 
is  made  that  an  appropriation  of  that  amount  be  made  therefor. 

The  Verbena. — This  aged  steamer  was  laid  up  at  Woods  Hole  light- 
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boose  depot  from  November  1, 1893,  to  April  10, 1894,  but  was  busily 
engaged  in  buoy  work  from  that  time  until  the  end  of  the  fiscal  year. 
She  steamed  about  4,557  miles,  and  in  doing  so  consumed  some  380 
tons  of  coal. 

The  Azalea. — This  steamer  was  engaged  in  buoy  work,  supplying 
light-ships,  and  the  like.  She  steamed  about  8,998  miles,  and  in  doing 
so  consumed  some  893  tons  of  coal. 

The  Myrtle. — This  steamer,  used  for  construction,  repairs,  and  general 
service  in  the  First  and  Second  districts,  was  taken  out  on  the  railway 
in  October,  1893,  when  minor  repairs  were  made  to  her  shoe,  sheathing 
material,  and  rudder.  In  March,  1894,  the  pilot  house  was  rebuilt,  a 
new  cylinder  head  with  tailrod  was  provided  and  put  in  place,  and  the 
engine  was  overhauled  and  repaired.  An  electric-lighting  plant  was 
installed  during  the  fall  and  winter  of  1893-'94,  and  the  apparatus  for 
an  electric  launch  was  purchased.  The  boiler  was  repaired,  but  is  in 
an  unsatisfactory  condition,  which  causes  much  delay  and  constant 
repairs.  A  new  boiler  is  needed.  During  the  year  she  steamed  about 
13,200  miles  and  consumed  some  788  tons  of  coal. 

The  Clover. — This  schooner  was  used  for  construction,  repairs,  and 
general  service  in  the  First  and  Second  districts  from  February  20, 1894, 
to  June  30, 1894,  when  she  was  temi)orarily  turned  over  to  the  Coast 
and  Geodetic  Survey. 

EXPEBtMENTS  FOB  THE   IMPBOVEMENT   OP  FOG  SIGNALS. 

A  series  of  tests  of  fog  signals  were  made  in  connection  with  the 
regular  work  of  the  tenders  on  their  way  to  and  from  light-stations 
for  the  improvement  of  the  fog-signal  service.  Data  of  this  kind  was 
collected  from  time  to  time  whenever  opportunity  presented  itself 
and  it  is  now  available. 

A  list  of  the  regular  fog  signals  of  the  First  and  Second  districts, 
which  have  been  tested,  is  as  follows: 

Sirens:  First  class,  Boston  light,  Massachusetts;  second  class,  Gape 
Elizabeth,  Maine. 

Whistles:  12-inch,  Cape  Elizabeth,  Maine,  and  Race  Point,  Massa- 
chusetts; 10-inch,  Libby  Islands,  Petit  Manan,  Matinicus  Eock,  White- 
head, and  Seguin,  Maine,  and  Cape  Ann,  Massachusetts. 

Trumpets:  First  class,  at  Manana  Island;  second  class,  at  Portland 
Head;  third  class,  at  Mount  Desert  Eock  and  Cuckolds,  Maine,  and 
Whaleback,  New  Hampshire. 

Bells:  Deer  Island  Thoroughfare,  Goose  Eocks,  Owls  Head,  Pond 
Island,  and  Halfway  Bock^  Maine,  and  Eastern  Point,  Baker  Island, 
and  Minots  Ledge,  Massachusetts. 

Several  bells  were  broken  in  testing  the  weight  of  the  blow  which 
could  most  advantageously  be  given.    Three  of  these  were  of  bell 
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metal  and  one  was  of  a  steel  comx>osition.    The  weights  and  descrip- 
tions follow: 


Weight. 

• 

Force  of 
blow. 

Nnraherof 

blows 
required 
to  break. 

Pounds. 

060 

1,040 

i,000 

1.000 

FLlb9. 
178 
148 
850 
150 

11,000 

(») 
18,000 

24 

Further  tests  are  required  to  determine  the  resistance  of  the  steel 
beU. 

These  bells  were  mounted  on  a  wooden  frame,  and  struck  by  a  cast- 
iron  hammer  operated  by  a  striking  machine  attached  to  a  small  coal- 
oil  engine.  The  first  named  were  taken  about  the  districts  on  the 
tenders  and  compared  with  the  signals  regularly  used. 

At  Boston  light-station  experimental  signals  were  set  up  and  seyeral 
tests  made.  These  include,  beside  the  regular  sirens,  12-inch,  10-inch, 
8-inch,  and  6-inQh  steam  whistles  mounted  at  different  elevations,  a 
third-class  Daboll*  trumpet,  and  a  large  trumpet,  built  on  the  general 
plan  of  a  Daboll  trumpet,  with  such  variations  as  were  found  necessary 
on  account  of  its  great  size.  This  trumpet  has  a  10-inch  reed.  The 
Daboll  trumpet  has  been  supplied  with  a  wooden  horn,  55  feet  in  length. 
The  effect  of  this  addition  was  carefully  noted. 

The  Shipman  and  Kane  oil  engines  have  been  compared  with  motors 
now  in  use  both  as  to  efSciency  and  economy. 

The  following  is  a  summary  of  the  tests  made: 

Libby  Islands,  Maine,  January  26, 1894:  Ten-inch  whistle. 

Petit  Manan,  Maine,  November  19, 1893 :  Ten-inch  whistle,  1,000-pound 
bell,  and  the  tender  MyrtUfB  6-inch  whistle. 

Mount  Desert  Bock,  Maine,  November  21, 1893:  Third-class  Daboll 
trumpet,  the  Myrtle's  6-inch  whistle,  and  1,000-pound  bell. 

Deer  Island  Thoroughfare,  Maine,  June  2, 1894:  Begular  fog  bell. 

Goose  Bocks,  Maine,  June  2, 1894:  Begular  fog  bell. 

Matinicus  Bock,  Maine,  September  27, 1893 :  Ten-inch  whistles,  regular 
fog  bell,  and  the  Myrtles  6- inch  whistle. 

Whitehead,  Maine,  September  8  and  9, 1893 :  Ten-inch  whistles,  960- 
pound  bell,  and  the  Myrtles  6-inch  whistle;  September  28, 1893,  10-inch 
whistle,  1,040-pound  bell,  and  the  Myrtle^s  6-inch  whistle;  June  13, 19 
and  21, 1893, 10-inch  whistle. 

Owls  Head,  Maine,  September  7  and  8, 1893 :  Begular  1,000-pound 
bell,  960-pound  bell,  and  the  Myrtle's  6-inch  whistle:  June  13  and  14, 
1894,  regular  1,000-pound  bell. 

Manana  Island,  Maine,  June  21, 1894:  First-class  Daboll  trun^pet 

Cuckolds,  Maine,  November  16, 1893,  and  June  21, 1894:  Third-class 
DaboU  trumpet. 
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Segaln,  Maine,  September  14, 15,  and  17, 1893:  Ten-inch  whistle,  960- 
pound  bell,  and  the  Myril^B  6-inch  whistle;  June  22,  1894,  10-inch 
whistle. 

Halfway  Boek,  Maine,  June  12, 1804:  Begular  fog  bell. 

Cape  Elizabeth,  Maine,  September  11  and  12,  1893:  Second-class 
siren,  12-inch  whistle,  960-pound  bell,  and  the  MyrU^s  6-inch  whistle; 
September  25  and  26, 1893,  second-class  siren  and  12-inch  whistle. 

Portland  Head,  Maine,  September  4,  1893:  Second-class  Daboll 
trumpet  and  960-pound  bell. 

Boon  Island,  Maine,  September  23, 1893 :  Kegular  fog  bell. 

Whaleback,  Kew  Hampshire,  September  23, 1893 :  Third-class  Daboll 
trampet,  l,000-i)ound  bell,  and  the  MyriU?s  6-inch  whistle. 

Cape  Ann,  Massachusetts,  I^ovember  14, 1893,  and  April  5,  6,  and  7, 
1894:  Ten-inch  whistles. 

Eastern  Point,  Massachusetts,  May.  4  and  5,  1894:  Two  thousand- 
pound  bell. 

Baker  Island,  Massachusetts,  September  22,  1893:  Begular  1,000. 
pound  bell. 

Minots  Ledge,  Massachusetts,  May  8, 9, 10, 11,  and  12, 1894:  Begular 
1,000-pound  bell  and  experimental  1,000-pound  beU. 

Boston  Light,  Massachusetts,  October  30  and  31,1893:  First-class 
siren ;  January  23, 1894,4,000pound  bell  and  1,000-pound  bell;  January 
31, 1894,  first-class  siren,  4,000-pound  bell  and  1,000-pound  bell;  Febru- 
ary 7, 1894,  first'ClasB  siren  (air),  first-class  siren  (steam),  large  Daboll 
trumpet,  third-class  Daboll  trumpet,  10-inch  whistle,  4,000  and  1,000 
pound  bells;  February  28, 1894,  first-class  siren  (steam),  first-class  siren 
(air),  10-inch  and  6-inch  whistles,  4,000  and  1,000  pound  bells;  March 
22,  1894,  4,000.pound  bell,  third-class  Daboll  trumpet,  with  50-foot 
wooden  extension;  March  24, 1894,  4,000-pound  bell,  l,000-x)ound  bell 
in  midstream  and  on  scow ;  March  29, 1894,  first-class  siren  (steam),  first- 
class  siren  (air),  10-inch  whistle,  8-inch  whistle,  4,000  pound  bell,  and 
cannon ;  April  24,  25,  26,  27,  and  28, 1894, 4,000-pound  bell,  third-class 
Daboll  trumpet,  with  extension ;  May  1, 1894,  third-class  Daboll  trum- 
pet, with  extension;  May  11, 1894,  4,000-pound  bell,  third-class  Daboll 
trumpet,  with  50-foot  extension. 

Bace  Point,  Massachusetts,  November  10  and  11,  1893:  Ten  and 
12  inch  whistles. 

The  results  of  these  tests  have  suggested  various  improvements  in 
the  Ibg-signal  service,  x>ointing  to  a  gain  in  the  efficiency  of  the  signals 
and  a  reduction  in  the  cost  of  maintenance.  A  detailed  report  of  the 
tests,  with  plots  of  the  sounds  of  various  signals,  conclusions,  and 
reconmiendations,  will  be  found  in  Appendix  Y  to  this  report. 
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THIED  DISTRICT. 

The  Third  district  includes  and  extends  from  Elisha  Ledge,  off  'War. 
ren  Point,  Ehode  Island,  to  a  point  on  the  coast  of  New  Jersey,  oppo- 
site Shrewsbury  Eocks,  and  embraces  all  aids  to  navigation  on  the  sea 
and  sound  coast  of  Ehode  Island,  Connecticut,  and  New  York,  and  of 
New  Jersey  above  the  Highlands  of  Navesink;  Mount  Hope,  Norra- 
gansett,  and  New  York  bays;  Providence,  Connecticut,  Thames,  Rari- 
tan,  and  Hudson  rivers;  Whitehall  Narrows,  and  lakes  Champlain  and 
Memphremagog. 

Inspector. — Capt.  Winfield  S.  Schley,  TJ.  S.  Navy. 

Engineer. — Maj.  David  P.  Heax),  Corps  of  Engineers,  C.  S.  Army, 

There  are  in  this  district — 

Light-houBea  and  beacon  liglits,  mclnding  95  post  lights 239 

Light-ships  in  position 7 

Light-ships  for  relief 3 

Day  or  unlighted  beacons 41 

Fog  signals  operated  by  steam  or  hot-air  engines 16 

Fog  signals  operated  by  clockwork 50 

Electric  buoys , 7 

Gas-lighted  bnoys 3 

Whistling  buoys  in  position 5 

Bell  buoys  in  position 19 

Other  buoys  in  position 573 

Steamer  Aitneria,  used  for  supplying  the  light-stations  of  the  Atlantic  and  Golf 

coasts , 1 

Steamers  John  Rodgers  and  Cactus,  buoy  tenders,  and  for  supply,  inspection  of 

light-stations,  and  for  repair  of  the  cable,  etc.,  of  the  electric-lighted  buoys. .  2 

Steamer  Gardenia^  buoy  tender  and  for  freight 1 

Steamers  Mistletoe  and  Rose,  used  for  works  of  construction  and  repair  of  light- 
stations,  fog  signals,  and  day  beacons 2 

Steamer  Xcttle,  for  works  of  construction  and  repair  on  Lake  Champlain 1 

LIGHT -STATIONS. 

— .  Plum  Bedchy  Narragansett  Bay^  Bliode  Island. — The  foUotring  rec- 
ommendation, made  in  the  Board's  last  two  annual  reports,  is  renewed: 

The  great  sound  steamers  plying  between  Providence,  R.  I.,  and  New  York,  N.  Y, 
find  navigation  during  fog  quite  hazardous.  In  avoiding  Dutch  Island  there  is 
extreme  danger  of  grounding  on  Plum  Beach,  as  is  shown  by  the  recent  groandinf 
of  the  steamer  Pequot,  It  is  estimated  that  a  proper  light  and  fog  signal  can  be 
established  on  Plum  Beach  for  not  exceeding  $60,000,  and  it  is  recommended  tbat  an 
appropriation  of  this  amount  be  made  therefor. 

153.  Dutch  Island^  on  south  end  of  Dutch  Island,  Rhode  Island. ^New 

boatways  were  made  and  placed  in  position. 

154.  Gull  RocUhj  on  Gull  BocJcs^  entrance  to  Newport  Harbor^  Rhode 
Island.— S^w  fender  piles  were  fitted  on  the  landing  wharf. 
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155.  Gould  Islandy  on  east  side  of  Oould  Island^  Rhode  IsUmd. — ^A 
boathonse,  boat  cradle,  and  boatways  were  built,  and  various  repairs 
were  made. 

156.  Cotianicut  Island^  Narraganaeit  Bay^  Rhode  Island. — A  break- 
water was  built  to  protect  the  shore  line  of  the  reservation,  and  the 
space  between  the  breakwater  and  the  bank  filled  in  with  stone. 

157.  Wick/ord  Harbor,  on  Old  Oay  Rock^  Rhode  Island. — Some  600 
tons  of  riprap  stone  were  placed  to  properly  protect  the  pier.  Various 
repairs  were  made. 

158.  Prudence  Island,  on  Sand  Pointy  east  side  of  Prudence  Island, 
Rhode  Island, — The  elevated  walk  between  the  dwelling  and  the  tower 
was  rebuilt,  and  various  repairs  were  made. 

160,  Muscle  Bed  Shoals,  on  southeast  side  of  the  channel,  opposite  to 
Bristol  Ferry  Light,  Rhod^  Island, — The  boat  landings  were  cleared  of 
large  stone;  112 J  tons  of  riprap  stone  were  placed  around  the  pier,  and 
various  repairs  were  made. 

163.  Warwick,  on  southern  extremity  of  Warwick  Neck,  Rhode  Island. — 
The  following  recommendation,  which  was  made  in  the  Board's  last  four 
annual  reports,  is  renewed : 

A  fog  signal,  Id  duplicate,  is  needed  here.  It  can  be  established  at  an  estimated 
cost  of  $5,000.  It 'is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

165.  Bullock  Point,  at  the  point  of  the  shoal  off  Bullock  Point,  Provi- 
dence  River,  Rhode  Island, — Some  112  J  tons  of  riprap  were  placed,  and 
various  repairs  were  made. 

171.  Point  Judith,  entrance  to  Narragansett  Bay,  Rhode  Island. — A 
new  steam  pump  was  connected  with  the  fog-signal  boiler  and  new 
steam  fittings  were  furnished. 

176.  Watch  Hill,  on  Watch  Hill  Point,  Rhode  Island. — A  portion  of 
the  east  sea  wall  was  rebuilt,  and  the  remainder  of  the  sea  wall  on  the 
east,  south,  and  west  sides  was  thoroughly  repaired.  Various  minor 
repairs  were  made. 

177,  Montauk  Point,  on  the  extreme  east  end  of  Long  Island,  New  York, — 
A  cistern  was  built  below  the  basement  of  the  dwelling.  Various  repairs 
were  made. 

179.  Latimer  Reef,  on  Latimer  Reef,  Fishers  Island  Sound,  New  York. — 
A  coal  bm  was  built;  the  concrete  deck  of  the  pier  was  repaired,  and 
275  tons  of  riprap  were  placed.    Various  minor  repairs  were  made. 

18J2.  North  Dumpling,  on  southwest  side  of  North  Dumpling  Island, 
Fishers  Island  Sound,  New  York. — A  boathouse  was  built.  Various 
repairs  were  made. 

— .  BUick  Ledge,  New  London  Harbor,  Long  Island  Sound,  Connecti- 
cut— A  survey  of  a  portion  of  the  ledge  was  made  with  a  view  of  locat- 
ing the  site  of  the  proposed  light-house.  The  following  recommenda- 
tion^ which  w^sonade^m  Jlie3Pftrd?8jastfour  auuuaLlrepQr]te,,.i8rcai^wed-: 
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The  neeessity  for  establishing  a  light  and  an  efficient  fog  signal  in  such  a  pasition 
as  to  enable  vessels  to  enter  and  leave  the  harbor  of  New  London,  Conn.,  has  heeanfte 
evident,  and  especially  so  for  the  aid  of  those  approaching  from  seaward. 

The  nninerons  outlying  shoals  and  ledges  snrroonding  the  entrance  to  this  harbor 
make  the  approach  to  it  dangerous  in  thick  weather.  The  location  of  the  present 
New  London  light  and  fog-signal  station  is  so  far  inside  the  obstructions  as  to  be 
partially  ineffective  as  an  aid  for  the  purpose  of  safe  navigation  of  this  entrance. 
The  commerce  of  the  port  of  New  London  has  so  increased  since  the  erection  of  the 
present  light  as  to  change  the  conditions  materially.  In  consequence  of  the  recent 
grounding  of  the  steamer  City  of  Worcester,  on  Bartlett  Reef,  complaint  was  made 
that  the  fog  bell  of  Bartlett  Reef  light-ship  was  not  adequate  to  the  needs  of  vesarts 
approaching  New  London  from  the  westward  in  a  fog,  and  it  was  stated  that  Con- 
gress would  be  petitioned  to  replace  the  present  light-ship  with  another  otarjing  a 
steam  fog  signal.  In  view  of  these  facts  and  the  further  fact  that  a  naval  station  is 
in  operation  on  the  Thames  River,  which  empties  into  New  London  Harbor,  it  is  sug- 
gested that  a  light  and  fog-signal  station  be  established  on  the  southwest  ledge  on 
the  eastern  side  of  the  entrance  to  New  London  Harbor.  Estimate  is  made  that 
It  can  be  done  for  $45,000.  It  is  therefore  recommended  that  an  appropriation  or 
that  amount  be  made  therefor. 

J203.  Race  Rook^  off  Race  Pointy  Long  Islaiid  Sound,  Netc  York, — ^A 
davit  was  erected  on  the  landing  wharf.    Various  repairs  were  made. 

204.  Little  Oull  Island^  entrance  to  Long  Island  Soundy  New  York.- — 
The  portion  of  the  landing  wharf  destroyed  during  the  winter  of 
1892-'93  was  rebuilt.     Various  repairs  were  made. 

205.  Oardiners  Island,  Long  Island  Sound,  New  York. — A  new  boat- 
house  and  boatways  were  built,  and  some  other  minor  repairs  were 
made.  This  station  was  abandoned  March  8, 1894,  on  account  of  the 
encroachment  of  the  sea.  A  gas-lighted  buoy  was,  on  May  31, 1894, 
moored  in  about  72  feet  of  water  about  a  quarter  of  a  mile  N.  by  E. 
f'rom  Oardiners  Island  discontinued  lighthouse.  The  buoy  is  painted 
black,  lettered  "G  I"  in  white,  and  shows  a  fixed  white  light. 

207.  Long  Bea^ch  Bar,  Oardiners  Bay^  Long  Island  Sound,  New  York. — 
A  crib  landing  wharf,  filled  with  stone,  and  resting  on  large  cut  stone  at 
low- water  line,  and  a  plank  deck  fitted  with  iron  crane  for  hoisting  the 
boat,  connected  with  the  gallery  of  the  light-house  by  steps,  were  built. 

208.  Cedar  Island^  entrance  to  Sag  Harbor ^  Long  Island  Sounds  Long 
Island,  New  York. — A  set  of  boatways  were  built. 

247.  Southwest  LedgCy  entrance  to  Netc  Haven  Harbor^  Connecticut.-*- 
The  following  statement  was  made  in  the  Board's  last  annual  report: 

The  establishment  of  a  steam  fog  signal  at  Southwest  Ledge  light-station,  at  a  cost 
not  to  exceed  $12,500,  was  authorized  by  the  act  approved  February  15, 1893,  but  no 
appropriation  therefor  has  yet  been  made. 

The  Board  has  revised  its  plans,  and  now  proposes  to  install  a  DaboU 
trumpet  here  to  be  worked  by  petroleum  engines  in  duplicate,  which 
can  be  done  at  a  cost  not  to  exceed  $3,000.  Recommendation  is  made 
that  an  appropriation  of  this  amount  be  made  therefor. 

The  gallery  was  extended,  and  platforms,  one  on  the  northeast  and 
one  on  the  southwest  angles,  built  to  receive  two  boat  wmeh^  Vvi- 
pos  repairs  were  mad^. 
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248,  Netjc  Haven  Long  Wharf,  New  Haveiij  Long  Island  Sounds  Con- 
neeticut — A  wooden  railing  was  built  around  the  base  of  the  tower. 

250.  Stratford  Shoal  {Middle  Oround)^  Long  Island  Sound,  New 
Yorlc. — A  new  lens  was  supplied  the  station,  caloric  engines  were  over- 
hauled and  repaired,  and  the  stone  removed  from  the  boat  landing. 
Minor  repairs  were  made. 

252.  Bridgeport  Harbor,  Long  Island  Sound,  Connecticut. — ^The  break- 
water around  the  light-station  was  raised  and  extended  50  feet  on  the 
northwest  side.  A  new  Gamewell  fog-bell  apparatus  was  installed. 
Various  repairs  were  made. 

253.  Bridgeport  Breakicater,  Long  Island  Sound,  Connecticut. — A  lan- 
tern light  was  established  on  the  east  end  of  the  inne]> breakwater. 

The  following  statement  made  in  the  Board's  last  annual  report  is 
repeated : 

Au  appropriation  of  $2,000  was  made  by  the  act  approved  February  15,  189?),  to 
establish  a  beacon  light  on  the  breakwater  at  Bridgeport.  It  was  then  supposed 
that  the  breakwater  would  serve  as  a  foundation.  This,  as  it  now  appears,  is  imprac- 
ticable. A  special  foundation  will  have  to  be  bailt  for  the  beacon.  It  is  estimated 
that  it  will  cost  $2,500. 

!NoTE. — An  additional  appropriation  of  $2,500  was  made  in  the 
sundry  civil  appropriation  act  approved  August  18,  1894,  to  build  the 
foundation  for  t&is  beacon.    The  work  will  be  taken  in  hand  at  au  early 

day. 

260.  Stamford  Harbor,  Long  Island  Sound,  Connecticut. — An  oil  house 
was  built,  and  minor  repairs  were  made. 

— .  Pine  Island,  Stamford  Harbor,  Long  Island  Sound,  Connecticut. — 
Pine  Island  is  a  small,  rocky  islet,  about  an  acre  in  extent,  covered  with 
large  bowlders,  rocks,  and  a  few  trees.  It  lies  on  the  east  side  of  the 
estuary  of  Long  Island  Sound,  which  forms  Stamford  Harbor,  the  gen- 
eral direction  of  which  is  north  and  soutli.  On  the  south  side  of  this 
island  the  main  estuary  bifurcates,  forming  the  East  and  West  channels. 
The  approach  to  this  island  from  the  outer  light  of  Stamford,  lying  in 
the  sound,  passes  through  a  narrow  and  crooked  reach  among  shoals 
and  rocks.  A  light  on  Pine  Island  would  fully  define  the  proper  ap- 
proach. The  manufacturing  interests  of  Stamford  are  quite  large.  Most 
of  the  coal  consumed,  as  well  as  all  heavy  freights,  are  brought  to  this 
I)ort  by  water  instead  of  by  rail.  The  arrivals  by  day  and  by  night 
average  four  daily,  and  are  increasing.  The  Federal  Government  is  at 
present  dredging  out  the  Ea«t  Ohaunel,  and  a  small  light  would  also 
accentuate  that  entrance.  The  Board  proposes  to  erect  temporarily  an 
iron  spindle  here  and  display  from  it  a  red  lantern  as  a  beacon.  The 
site  is  used  by  the  written  consent  of  its  owners.  The  cost  of  the  estab- 
lishment of  the  light  is  to  be  paid  from  the  general  appropriation  for 
repairs,  which  provides  for  the  establishment  of  such  beacons. 

262.  Execution  Rocks,  Long  Island  Sounds  New  York* — As  the  dwelling 
83H  L  H 5 
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had  settled  daugeroasly,  the  southwest  wall  was  taken  down,  the  loose 
stoue  upon  which  it  rested  was  taken  out  and  replaced,  the  voids  were 
filled  with  concrete,  and  the  wall  was  rebuilt.  Various  repairs  were 
made. 

264.  Stepping  Stones j  near  Hart  Idand^  Long  Island  Sounds  New  York. — 
Contract  was  made  for  delivering  and  placing  300  tons  of  riprap  stone 
for  the  protection  of  the  pier. 

269.  North  Brother  Island^  East  River ^  New  York. — A  new  lens  with 
occulting  clock  was  installed.  A  new  bell  tower  and  Gamewell  fog-bell 
apparatus  was  set  up.    Various  repairs  were  made. 

275.  Shinnecock  Bay^  Long  Island^  Atlantic  Ocean^  New  York. — A 
picket  fence  was  built  inclosing  the  yard  in  front  of  the  keeper's  dwell- 
ing.   Various  repairs  were  made. 

276.  Fire  Island^  New  York. — This  is  the  most  important  light  for 
transatlantic  steamers  bound  for  New  York.  It  is  generally  the  first 
one  they  make  and  from  which  they  lay  their  course.  It  is  a  first-order 
light,  flashing  white  at  intervals  of  one  minute.  The  illuminant  is  an 
oil  lamp  of  500-candIepower,  and  the  intensity  of  the  flash  equals  63,830 
candles.  Mr.  Henry  Lepaute,  of  Paris,  France,  a  manufacturer  of  lens 
apparatus  for  light-houses,  exhibited  at  the  World's  Columbian  Exhi- 
bition, held  at  Chicago  in  1893,  what  is  known  as  a  bivalve  lightning 
light,  with  electricity  as  an  illuminant.  It  is  called  bivalve  because 
it  consists  of  two  powerful  range  lenses,  9  feet  in  diameter,  back  to 
back,  and  is  named  a  lightning  light  on  account  of  the  brilliancy  and 
short  duration  of  the  flash.  The  arc  light  usfed  is  of  very  high  candle 
power,  and  the  makers  claim  that  the  intensity  of  the  flash  will  be  pro- 
portionately greater.  The  apparatus  is  so  arranged  as  to  give  a  flash 
every  five  seconds.  The  duration  of  the  flash  is  about  one-tenth  of  a 
second.  The  Light-House  Board  concluded  to  purchase  this  apparatus 
and  install  it  in  Fire  Island  light  tower  in  place  of  the  present  lens. 
This  necessitated  in  addition  a  steam  and  electric-light  plant  and  a 
boiler  and  engine  house  to  contain  them.  The  steam  and  electric-light 
plant  has  been  delivered  by  the  makers  at  the  Staten  Island  general 
depot.  The  boiler  and  engine  house  is  now  being  built.  During  the 
change  the  light  will  be  shown  temporarily  from  a  fourth-order  lens. 

288.  South  Beaton,  Sandy  Hooky  Neio  Jersey. — ^As  the  encroaching  sea 
had  endangered  the  foundations,  the  tower  was  moved  60  feet  on  the 
range  toward  the  old  light.    Various  repairs  were  made. 

293.  Conover  front  beacon^  south  shore  of  Sandy  Hook  Bay^New  Jersey. — 
Wire  fence  was  built  near  the  high-water  line  and  162  feet  of  plank 
drain  was  built  through  the  light-house  reservation.  Various  repairs 
were  made. 

296.  Waackaack,  New  York  Bay,  New  Jersey.— The  iron  skeleton  hght- 
house  tower  was  erected  and  the  ironwork  necessary  to  change  the 
lantern  to  receive  the  apparatus  is  now  in  hand. 
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300.  Princess  Bay,  on  Stolen  Islandj  New  York. — Some  350  feet  of 
picket  feuce  was  built.  The  bridge  over  the  inlet  to  the  swamp  was 
raised^  repaired,  and  extended  21  feet.    Various  repairs  were  made. 

307.  Fort  TompMnSj  on  Staten  Island,  New  York. — The  following  rec- 
ommendation, made  in  the  Board's  last  two  annual  reports,  is  renewed : 

The  light  at  Fort  TomkinH  at  present  Ih  well  back  of  the  point  it  18  intended  to 
mark.  It  is  therefore  proposed  to  remove  it  from  there  to  an  angle  of  the  stone  fort 
at  Fort  Wadsworth,  where  it  will  better  serve  as  a  mark  to  the  channel  leading 
directly  into  New  York  Harbor.  A  fog  signal  at  Fort  Wadsworth  wonld  be  of  especial 
service  to  the  large  commerce  going  through  the  Narrows  during  thick  weather. 
The  fog  bell  at  Fort  Lafayette  is  serviceable  to  vessels  bound  to  Coney  Island,  bat 
it  is  too  distant  to  be  of  much  use  to  vessels  using  the  other  and  more -frequented 
side  of  the  channel.  The  change  will  make  it  necessary  to  build  a  lantern  and 
watch  room  on  the  salient  of  the  fort  and  to  place  a  fog-signal  house  and  apparatus 
at  the  foot  of  the  wall.  It  is  estimated  that  these  changes  can  be  made  for  not 
exceeding  $1,500,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

Various  repairs  were  made. 

310.  Governors  Island  post  light,  northwest  end  of  Governors  Island, 
New  York. — A  Gamewell  fog-bell  apparatus  was  {substituted  for  the 
worn-out  Stevens  apparatus. 

316.  Tarrytown^  east  side  of  Hudson  River,  New  York. — Some  600  tons 
of  riprap  were  placed  to  protect  the  pier. 

317.  Rockland  Lake,  Hudson  River^  New  York. — An  appropriation  of 
$35,000  was  made  by  the  sundry  civil  appropriation  act,  approved  on 
March  3, 1803^  for  establishing  a  light  and  fog  signal  at  this  place. 
Soundings  were  made  in  July,  1893.  Plans  and  specifications  were  pre- 
pared. A  contract  was  made  for  metal  work  and  another  was  miidefor 
its  erection.  The  foundation  was  strengthened  by  driving  G6  piles  60 
feet  below  low  water  in  concentric  rows.  The  outside  circle  of  piles, 
25  feet  in  diameter,  supports  the  weight  of  the  iron  caisson.  The  heads 
of  the  inside  rows  of  piles  are  embedded  in  the  concrete  filling  of  the 
cylinder.  As  soon  as  the  piles  were  driven  the  erection  of  the  caisson 
was  begun.  The  metal  work  was  delivered  for  the  foundation  on  May  1, 
1894,  and  two  courses  of  the  caisson  were  sunk  on  May  26, 1894,  without 
accident.  By  June  30, 1894,  the  lower  part  of  the  tower  was  completed 
and  ready  to  receive  the  superstructure.  The  contract  requires  that 
the  station  be  completed  December  1, 1894,  but  it  will  probably  be 
finished  m  time  to  have  it  lighted  by  October  1, 1894.  The  following  is 
from  the  technical  description  of  the  light-house: 

The  foundation  of  the  tower  is  an  iron  caisson,  rising  17  feet  above  mean  sea  level. 
The  focal  plane  of  the  light  is  37  feet  above  the  base  of  the  tower  and  54  feet  above 
mean  sea  level.  The  conical  iron  tower  is  placed  on  a  black  cylindrical  base.  Its 
lower  half  is  brown,  its  npper  half  white,  while  the  lantern  is  black.  The  lens  is  of 
the  fourth. order,  and  illuminates  an  arc  of  360^.  It  shows  an  occulting  light,  5 
Beconds  fixed  white  light  followed  by  an  eclipse  of  5  seconds.  The  tower  is  sitiuated 
on  the  northern  edge  of  the  dredged  channel  to  the  pier  of  the  ice  company.  There 
IS  12  feet  of  water  close  to  the  light. 
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20*^.  Bartlett  Reef  light-vessel,  No,  13j  off  New  LotuLonj  Long  Island 
Sound,  ConnedicuL — This  vessel  was  taken  off  her  station  on  May  1, 
1894,  and  is  at  present  undergoing  repairs.  The  oil  room  between 
decks  was  moved  aft,  new  masts  and  wire  rigging  were  put  in,  her 
day  marks  are  being  refastened,  her  planking  and  metal  will  receive 
attention,  and  she  will  be  cleaned  and  painted  throughout.  She  received 
during  the  year  ship  chandlery,  medicines,  provisions,  and  fuel. 

2i4.  Oornfield  Point  light-vessel.  No.  51,  off  the  mouth  of  the  Connecticut 
River,  Long  Island  Sound,  Connecticut, — This  vessel,  with  her  electric 
light,  steam  fog  signal  and  all  modern  improvements,  continues  to  give 
to  the  navigators  of  Long  Island  Sound  the  confidence  and  satisfaction 
which  her  equipment  and  position  were  designed  to  create.  The  vessel 
was  taken  off  her  station  for  repairs  October  20,  1893,  and  returned 
thereto  on  November  1  following.  She  received  during  the  year  ship 
chandlery,  gaskets,  grate  bars,  brushes,  canvas,  lime,  and  fuel. 

277.  Sandy  Hook  light-vessel.  No.  48,  off  the  entrance  to  New  York  Har- 
bor, New  York, — This  vessel  shows  two  red  lights,  one  of  them  a  flash- 
ing light,  and  operates  a  steam  chime  whistle  for  a  fog  signal.  She 
received  during  the  year  paints,  oars,  hose,  lumber,  grates,  blocks, 
engineers'  stores,  ship  chandlery,  lime,  and  fuel. 

278.  Scotland  light-vessel,  No.  7,  off  Sandy  Hook,  entrance  to  New  York 
Bay,  New  York, — The  Board  is  making  experiments  with  a  view  to  lay- 
ing a  telephone  cable  between  this  light-ship  and  Sandy  Hook,  and  in 
order  to  have  the  receiving  circuit  properly  adjusted  on  board  she  will 
be  brought  in  to  the  general  light-house  depot.  She  received  during 
tlie  year  lumber,  ship  chandlery,  stove,  provisions,  and  fuel. 

— .  Relief  light-vessel.  No,  20, — On  May  1, 1894,  this  vessel  was  placed 
on  the  Bartlett  Reef  station  as  the  relief  of  No.  13,  taken  off  for 
repairs.  Since  she  was  placed  she  has  had  both  her  boats  stove  in  and 
her  stem  twisted  by  being  run  into  by  three  sailing  vessels.  She  is  in 
need  of  considerable  repair.  When  she  is  taken  off  the  station  she 
will  have  to  be  docked  and  repaired.  She  is  kept  at  the  New  London 
lighthouse  depot,  always  ready  for  service  at  short  notice  as  a  relief 
light-ship.  She  received  during  the  year  paints,  stove  fixtures,  and 
ship  chandlery. 

— .  Relief  light-vessel,  No,  23, — This  vessel  is  at  the  light- house  depot, 
New  London,  Conn.  She  is  held  in  readiness  for  service.  During  the 
year  she  acted  as  the  relief  of  No.  51,  on  Cornfield  Point,  from  October 
20  to  November  1,  1893.  She  received  during  the  year  paints,  rope, 
and  the  like. 

— .  Relief  light-vessel.  No,  16, — This  vessel  is  kept  at  the  general 
light- house  depot,  Staten  Island,  New  York.  Being  equipped  with 
apx^aratas  for  a  flashing  light  and  with  fog-signal  machinery,  she  is  held 
in  readiness  not  only  for  the  special  service  of  relieving  Sandy  ITook 
light-ship.  No.  48,  but  for  similar  duty  elsewhere.  The  vessel  received 
during  the  year  flags,  lumber,  rope,  and  paints. 
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DAY  OR  UNLIGHTED  BEACONS. 

All  the  (lay  beacons  in  the  district  were  painted  during  the  year. 

Rose  Island,  southj  Marrangansett  Bay,  Rhode  Island. — A  spindle. 
The  spindle  was  bent  over  by  the  steamer  Plymotith,  and  will  be 
repaired. 

Halfway  Rock,  Narra^ansett  Bay,  Rhode  Island, — A  spindle  and 
square  cage.  The  cage  work  was  carried  away,  and  will  be  I'eplaced 
as  soon  as  practicable. 

Ooat  Island  Shoal  Dolphin,  Newport  Harbor,  Rhode  Island, — A  clump 
of  five  piles.  An  incandescent  electric  light  is  maintmned  on  this 
beacon  by  the  Old  Colony  Steamboat  Company. 

Warwick  or  Spindle  Rock  beacon,  entrance  to  Qreenidch  Bay,  Rhode  , 
Island, — An  iron  spindle,  with  square  wooden  cage.    The  cage  was 
carried  away,  and  will  be  replaced. 

Pomham  beacon,  Providence  River,  Rhode  Island, — A  stone  tower, 
surmounted  by  a  black  ball.  The  ball  is  broken,  and  will  soon  be 
repaired. 

Cattle  Island  beacon,  Bristol  Harbor,  Rhode  Island, — A  stone  tower, 
surmounted  by  a  red  ball.  The  ball  was  carried  away;  it  will  soon  be 
replaced. 

East  spindle.  Fishers  Island  Sound, — An  iron  spindle,  with  a  ea«k. 
The  spindle  needs  to  bo  straightened.  This  will  soon  be  done  and  a 
new  cage  will  be  added. 

Wicopesset  Rock,  Lords  Pa^sa^e,  Fishers  Island  Sound. — An  iron 
spindle  with  a  cask.    Both  need  repair. 

Potter  {or  Seaflower)  Reef  beacon.  Fishers  Island  Sound, — A  square 
granite  structure,  surmounted  by  an  iron  spindle  and  cage.  The  base 
is  open  and  needs  a  protection  of  riprap  stone.  It  will  be  repaired,  and 
a  new  cage  will  be  added  at  an  early  day. 

Oyster  Pond  Reef,  on  the  eastern  rock,  off  Orient  Point,  ^^mg  Island, 
New  York. — A  cast-iron  cylinder,  filled  in  with  concrete,  surmounted 
by  an  iron  shaft  and  square  cage.  Eiprap  was  placed  around  the  base 
of  the  cylinder  to  protect  it  against  the  ice. 

Sand  Spit,  Sa{i  Harbor,  Netv  York. — An  iron  cylinder,  surmounted 
by  a  spindle  and  square  cage.  This  beacon,  which  was  thrown  down 
by  ice,  was  set  up  and  some  112  tons  of  riprap  were  placed  around  it 
for  its  protection.  • 

Stratford  beacon,  Connecticut. — A  spindle  (wooden),  surmounted  by  a 
cask,  has  been  set  up. 

FOG   SIGNALS   OPERATED   BY    STEAM    OR   HOT-AIR  ENGINES. 

147.  Beavertail,  Rhode  Island, — The  1 0-inch  steam  whistle,  with  Crosby 
automatic  signal,  was  in  operation  about  574  hours  during  the  year,  and 
consumed  some  55  tons  of  coal. 
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171.  Point  Judith^  Rlwde  Inland, — The  first-class  steam  siren,  in  dupli- 
cate, was  in  operation  about  904  hours,  and  consumed  some  bfS  tons  of 
coal. 

175.  Block  Island  (southeasterly )j  Rhode  Island. — The  first-class  steam 
siren,  in  duplicate,  was  in  operation  about  810  hours,  and  consumed 
some  50  tons  of  coal. 

177.  Montauk  Pointy  New  York. — The  first-class  DaboU  trumpet, 
worked  by  caloric  engines,  in  duplicate,  was  in  operation  about  575 
hours,  and  consumed  some  5  tons  of  coal. 

183.  New  London  Harbor^  Connecticut. — The  first-class  Daboll  trum- 
pet, in  duplicate,  was  in  operation  about  610  hours  during  the  year,  and 
consumed  some  8  tons  of  coal. 

204.  Little  Oull  Island^  New  York, — The  second-class  steam  siren,  in 
duplicate,  was  in  operation  about  618  hours  during  the  year,  and  con- 
sumed some  35  tons  of  coal. 

244.  Cornfield  Point  light-vessel^  Connecticut. — The  12- inch  steam 
whistle  was  in  operation  about  632  hours,  and  consumed  some  112  tons 
of  coal. 

246.  Falkner  Island,  Connecticut. — The  10-inch  steam  whistle,  in 
duplicate,  was  in  operation  about  485  hours  during  the  year,  and  con- 
sumed some  38  tons  of  coal. 

250.  Stratford  Shoal  (Middle  Ground),  New  York. — The  second-class 
Daboll  trumpet  was  in  operation  about  498  hours,  and  consumed  some 
8  tons  of  coal. 

255.  Penfield  Reef,  Connecticut. — The  Daboll  trumpet,  in  duplicate, 
was  in  operation  404  hours,  and  consumed  some  3  tons  of  coal. 

257.  Batons  Neck,  New  York. — The  second-class  steam  siren,  in  dupli- 
cate, was  in  operation  about  611  hours  during  the  year,  and  consumed 
some  44  tons  of  coal. 

261.  Great  Captain  Island,  New  York. — The  10-inch  steam  whistle, 
Crosby  automatic,  in  duplicate,  was  in  operation  373  hours,  and  con- 
sumed some  30  tons  of  coal. 

262.  Execution  Rocks,  New  York. — The  first-class  automatic  steam 
siren,  in  duplicate,  was  in  operation  319  hours  during  the  year,  and  con- 
sumed some  45  tons  of  coal. 

277.  Sandy  Rook  light-vessel,  Netc  York. — The  12-inch  steam  chime 
whistle  was  in  operation  about  715  hours  during  the  year,  and  consumed 
some  94  tons  of  coal. 

289.  Hook  Beacon,  Sandy  Hook,  Netc  Jersey. — The  first-class  automatic 
steam  siren,  in  duplicate,  was  in  operation  about  686  hours  during  the 
year,  and  consumed  some  80  tons  of  coal. 

308.  Robbins  Reef,  Neic  York  Harbor. — The  blower  siren  was  in  oper- 
ation about  267  hours  during  the  year,  and  consumed  some  4  tons  of 
coal. 
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BUOYAGE. 

The  weather  of  the  past  winter  was  mild,  with  the  exception  of  short 
periods  of  heavy  frost.  The  number  of  buoys  carried  off  or  displaced 
by  ice  was,  therefore,  comparatively  small.  The  tenders  rendered  serv- 
ice to  the  Navy  by  placing  buoys  to  mark  the  courses  for  the  trial  of 
the  new  ships  Montgomery  and  Marhlehead.  Six  ordinary  buoys  were 
discontinued  durins:  the  year,  and  16  new  ones  were  added  to  the  list. 
Gas  buoys  were  placed  at  Gardiners  Island,  New  York,  and  at  Little 
Captain  Island  and  Jones  Eocks,  Connecticut,  and  a  bell  buoy  at 
Sarah  Ledge,  New  London  Harbor,  Connecticut. 

281-286^  291.  Gedney  Channel  electric  huoy  station^  entrance  to  New 
York  Bay. — There  were  short  spells  of  very  severe  weather,  but  on  the 
whole  the  weather  during  the  past  winter  was  mild.  The  system,  there- 
fore, was  not  subjected  to  any  unusual  strain  by  the  flow  of  ice,  nor  was 
the  plant  appreciably  injured  by  the  action  of  wind  and  sea.  There 
were  heavy  gales  during  the  year,  however,  causing  such  defects  in  the 
cables  that  some  of  the  lights  were  extinguished  for  several  days  at  a 
time.  Owing  to  all  causes,  some  of  the  lights  were  out  at  one  time  or 
another  on  270  nights  duringthe  year.  The  principal  damage  sustained 
was  caused  by  the  steamer  Gedney,  employed  by  the  United  States  engi- 
neers to  dredge  out  the  channels  of  the  Lower  Bay.  She  fouled  the 
triple-conductor  cable,  broke  it  in  parts,  and  strained  it  all  over.  In 
consequence  of  this  accident,  all  the  red  lights  were  out  from  April  18 
to  May  14,  when  new  cable  was  laid  from  near  the  beach  out  to  the 
junction  box,  and  lighting  up  was  resumed.  In  this  important  service 
the  Western  Union  Telegraph  Company  placed  its  steamer  Western 
Union  at  the  disposal  of  the  inspector,  and  for  its  aid  and  skill,  promptly 
and  courteously  rendered,  was  thanked  by  the  Light- House  Board.  To 
repair  the  damage  to  the  cables,  caused  by  wear  and  tear  and  aexjident, 
there  was  an  exj^enditure  of  1,350  feet  of  triple-conductor  cable  and  250 
feet  of  single-conductor  cable.  Many  lamps  were  broken  during  storms 
and  by  passing  vessels  striking  the  buoys.  The  replacing  of  these, 
splicing  the  cables,  and  various  other  repairs  incidental  to  the  main- 
tenance of  the  lights,  were  promptly  and  efficiently  done  by  the  tenders 
John  Rodgers  and  Gardenia,  assisted,  whenever  practicable,  by  the 
keepers  and  the  steam  launch  of  the  lighted-buoy  station  at  Sandy 
Hook.  The  work  was  done  under  the  general  supervision  of  Lieut,  Com- 
mander C.  H.  West,  U.S.  Navy,  assistant  to  the  inspector,  whose  report, 
in  detail,  of  the  history  and  operations  of  the  plant  and  system  is  given 
in  an  appendix  to  this  report. 

During  the  early  spring  it  was  necessary  to  take  up  the  cable  running 
from  the  power  house  at  Sandy  Hook  to  the  red  lights  in  Gedney  Chan- 
nel on  account  of  the  cable  having  been  fouled  and  injured  by  one  of 
the  dredges  employed  by  the  engineer  for  the  river  and  harbor  improve- 
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ment.  This  cable  was  found  to  be  cut  in  a  number  of  places,  and 
kinke<l  up  so  badly  as  to  make  its  repair  most  difficult  and  almost 
impossible.  After  all  kinks  had  been  removed  and  the  cable  respliced 
it  was  found  that  only  enough  had  been  saved  to  answer  for  limited 
repairs  to  the  cables  now  in  position.  The  present  system  employed 
at  Sandy  Hook  is  the  result  of  experience,  after  experiments  made  a 
number  of  years  ago,  when  the  application  of  subaqueous  lighting  was 
in  its  infancy  and  before  more  refined  and  less  expensive  methods 
were  known.  The  experience  gained  with  the  cable  laid  on  the  water 
front  at  Chicago,  and  studies  for  placing  a  similar  system  elsev^here, 
opened  up  wide  inquiry  and  further  experiment,  with  the  result  that  it 
18  now  found  that  less  expensive  cables,  with  the  alternating  electric 
current,  can  be  used  at  Sandy  Hook.  The  employment  of  a  three-con- 
ductor cable  with  double  armor  means  great  expense  in  renewing  and 
relaying  and  much  complication  in  repairing,  while  the  low  voltage  of 
the  system  gives  inferior  and  uncertain  lights.  With  a  single  con- 
ductor, hard  copper  armor,  using  the  alternating  current,  gives  the 
advantage  of  high  voltage,  which  can  be  transformed  down  to  the 
required  voltage  at  the  lamp.  Using  the  conductor  for  transmitting 
the  high  current  to  the  lamp,  and  the  armor  to  return  the  current  to 
the  dynamo,  gives  the  advantage  of  a  single  cable  from  the  station  to 
the  buoys  in  channel  and  enables  crossing  at  the  outer  or  seaward 
buoys;  then  back  on  the  north  buoys,  where  it  would  end,  the  return 
following  the  same  circuit  back  on  the  armor  to  the  machine.  This 
cable  can  be  made  cheaper,  will  be  much  more  enduring,  and  much 
more  efficient  in  lighting  this  channel.  It  will  give^  greater  extension 
to  this  system  of  lighting,  and  will  reduce  the  expense  of  maintenance 
greatly.  It  is  proposed  to  increase  the  number  of  lighted  buoys  from  6, 
at  present,  to  10,  and  to  cover  a  channel  way  of  about  8,000  feet,  instead 
of  4,000,  while  the  new  dynamos,  new  cable,  and  entirely  new  installation 
will  not  much  exceed  the  cost  of  one  three-conductor,  double-armored 
cable  needed  for  the  white  or  red  lights  of  the  Gedney  Channel.  Before 
removing  the  old  system  it  is  2)roposed  to  install  the  new,  and  to  work 
it  for  at  least  one  month  before  removing  the  old  cables  and  buoys. 

A  new  25-horse  power  Fitzgibbon  boiler  was  furnished  in  October, 
and  an  extension  to  the  power  house  was  made  for  its  reception.  The 
other  boilers  and  the  entire  machinery  were  overhauled  and  received 
extensive  repairs  and  renovations  during  the  year,  and  the  station,  in 
general,  is  now  in  good  order. 

DEPOTS. 

Staten  Island^  New  York. — This  depot  is  the  purchasing,  receiving, 
storing,  and  distributing  center  for  the  general  supplies  required  by 
the  entire  Light-House  Establishment.  The  operations  carried  on  here 
are  on  a  large  scale,  performed  by  a  comparatively  small  force  of  men. 
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These  are  so  thoroughly  trained  and  so  well  stationed  that  their  num- 
ber is  supplemented  by  their  skill.  The  entire  force  at  the  depot, 
including  the  crews  of  the  tenders  when  on  hand,  is  organized  as  a  fire 
department,  so  thoroughly  drilled  and  equipped  that  within  a  few 
minutes  from  the  ringing  of  the  bell  the  several  lines  of  hose  are  play- 
ing on  the  location  of  the  supposed  fire.  An  entire  outfit  of  electric 
apparatus,  including  a  Fitzffibbon  boiler,  was  procured  and  installed 
in  apart  of  the  engine  house  of  the  yard,  and  the  depot  is  now  lighted 
by  its  own  electric  plant.  The  advantages  thus  secured  are,  independ- 
ence of  the  exigencies  of  outside  supply,  better  light  furnished  with  a 
large  saving  in  expense,  and  the  safety  of  the  buildings  and  supplies 
increased  by  a  system  under  the  inspector's  control. 

Under  the  directions  of  the  inspector  the  operations  at  this  depot  dur- 
ing the  year  ending  June  30,  1894,  included  the  receiving  and  testing 
of  oils,  paints,  chimneys,  etc.  5  inspecting  and  weighing  rations  for  light, 
stations  and  tenders  in  the  Third  district  and  stores  of  various  kinds 
for  the  general  Light-House  Service;  making  and  repairing  awnings, 
tarpaulins,  and  boat  sails;  repairing,  cleaning,  and  painting  buoys; 
overhauling  and  repairing  tenders ;  making  and  repairing  boats  for  light- 
stations  and  tenders;  receiving  and  storing,  packing  and  shipping  sup- 
plies, buoys,  appendages,  buoy  chain,  chain,  anchors,  and  other  fitments 
tor  light-vessels,  fuel,  and  rations;  loading  and  unloading  the  supply 
steamer  and  tenders.  Various  minor  repairs  were  made  to  the  interior 
of  the  storehouse  for  supplies,  new  shelving  and  closets  were  put  up, 
and  the  woodwork  was  repainted.  The  interior  of  the  laboratory  was 
repainted  and  recalcimined.  The  carpenter  and  boat  shop  was  repaired 
and  enlarged  to  accommodate  the  increasing  amount  of  work  required 
of  the  carpenters  and  boat  builders.  The  shop  is  now  in  good  order 
and  well  adapted  for  the  objects  intended. 

Much  was  done  during  the  year  toward  systematizing  and  improv- 
ing the  facilities  for  the  transportation  of  the  large  and  growing  busi- 
ness connected  with  the  depot.  The  work  of  the  office  and  depot  was 
carefully  and  efficiently  done.  A  new  system  of  keeping  and  rendering 
accounts  was  devised  and  tentatively  adopted.  It  is  proposed  to 
increase  the  functions  of  the  general  depot  as  a  center  for  the  reception, 
storage,  and  distribution  of  all  supplies  which,  considering  the  ques- 
tions of  cost,  quality,  and  transportation  to  the  various  districts  of  the 
Establishment,  can  be  best  procured  here;  to  keep  distinct  the  accounts 
of  the  general  depot  and  the  Third  light- house  district,  to  secure  a  pro- 
portionate allotment  of  the  general  appropriations,  and  to  afford  to  the 
Board  a  constant  supervision  of  the  expenditure  of  its  funds.  The  new 
system  will  be  conformed  to  as  far  ns  practicable  during  the  current 
fiscal  year,  and  at  the  close  of  the  latter  it  will,  as  amended  by  expe- 
rience, be  finally  adopted. 
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Depot  electric  plant. — On  June  28, 1894,  the  electric  plant  of  the  yard 
was  ready  for  operation.  Experimental  trials  proved  it  (juite  equal  to 
the  work  required,  while  the  light  yielded  was  much  superior  to  that 
formerly  drawn  from  the  city  electric  company.  The  wiring  of  all  build- 
ings being  in  accordance  with  the  latest  underwriter's  requirements, 
increased  safety  to  the  quarters  and  buildings  has  resulted.  The  plant 
is  operated  at  present  by  three  laborers,  wlio  have  been  taught  enough 
of  practical  electricity  to  handle  the  dynamos  and  to  operate  the. 
machinery. 

The  work  done  at  the  general  depot  by  the  lighthouse  engineer  con- 
sists of  making  and  repairing  lamps,  fitting  illuminating  apparatus, 
making  oil  cans  and  boxes  for  supplying  oil  to  light-stations,  making 
light-house  and  lightship  lanterns,  fog  signals  and  their  appurtenances, 
receiving  material  for  manufacturing  and  repair  work,  repairing  light- 
houses, oil  houses,  and  other  structures,  repairing  buoys  and  append- 
ages, and  general  works  of  repair  in  the  district.  In  addition,  certain 
experiments  relating  to  new  an<l  improved  methods  of  lighting  and  to 
improvements  in  fog  signals  were  intrusted  to  and  are  being  carried  out 
by  him. 

Sea  wall. — The  cofferdam  was  completed  in  November.  During 
December,  1893,  some  progress  was  made  in  pumping  out  the  mud. 
By  March  31  nearly  one-half  of  the  concrete  had  been  placed,  a  portion 
of  which  was  brought  up  to  5^  feet  below  low  water,  and  about  seven- 
eighths  of  the  mud  had  been  removed  from  the  whole  cofferdam.  The 
time  (February  15)  for  the  fulfillment  of  the  contract  having  expired, 
an  extension  of  two  months  was  granted.  During  April  the  cofferdam 
and  concrete  were  badly  damaged  by  a  heavy  storm,  causing  much 
delay  and  expense  in  making  repairs.  Another  extension  was  asked 
for  and  granted  to  June  30.  When  damages  had  been  repaired  and 
the  work  was  progressing  favorably,  in  May  another  storm,  lasting 
four  days,  damaged  the  cofferdam  to  such  an  extent  as  to  require  the 
rebuilding  of  about  half  Of  the  outer  face,  and  the  concrete  benched 
down  for  a  length  of  70  feet  to  make  proper  bed  to  receive  additional 
concrete  required  to  bring  it  up  to  the  5^-foot  level  below  low  water. 
On  June  30  the  concrete  had  all  been  placed  and  one-third  of  the  stone 
superstructure  laid  for  a  distance  of  40  feet  in  the  south  end  up  to  the 
coping  course. 

Plans  and  specifications  were  prepared  for  furnishing  metal  work  for 
the  new  south  wharf.  On  January  20,  1894,  a  contract  was  made  to 
furnish  and  deliver  the  metal  at  this  depot,  to  be  completed  May  3. 
An  extension  was  asked  for  and  granted,  extending  the  time  fifteen 
days,  and  it  was  finally  completed  May  29,  1894. 

K'oTE. — An  appropriation  of  $25,000  was  made  by  the  sundry  civil 
appropriation  act,  approved  on  August  18,  1894,  for  continuing  the 
sea  wall,  rebuilding  the  south  wharf,  and  dredging  the  basin. 
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The  following  is  a  list  of  the  improvements  needed  at  this  depot, 
with  their  estimated  cost.  They  are  arranged  in  the  order  of  their 
necessity. 

WHARVES  AND  BASIN. 

South  seawall $50,000 

South  wharf 15,000 

Dredging  basin  and  remoringold  wharves 15,000 

Bulkhead  and  filling : 40,000 

Coal  wharf 5,000 

Extension  to  lamp  shop ^ 24, 000 

New  elevator : 3,000 

New  boiler  room 2,600 

New  engine,  in  place ; 3,000 

New  boiler,  in  place 2, 000 

Additional  shafting 500 

ADDITIONAL  BUILDINGS. 

Coal  shed 5,000 

,  Hoisting  machinery .  1,000 

New  oil  house 20,000 

Engineer's  storehouse 3,000 

Extending  blacksmith  shop 1, 500 

It  is  estimated  that  improvements  to  the  extent  of  $100,000  are 
urgently  needed  daring  the  coming  year,  and  it  is  recommended  that 
an  appropriation  of  at  least  this  amount  be  made  therefor. 

New  London,  Conn. — Two  relief  ships,  No.  20  for  general  service  and 
Fo.  23  specially  for  duty  at  Cornfield  Point,  where  there  is  an  electric 
light  and  a  fog  signal,  are  kept  at  this  depot.  The  tender  Cactus  is 
stationed  here,  her  work  being  chiedy  confined  to  the  eastern  section  of 
the  district.  For  her  use  and  distribution  there  is  kept  here  a  stock  of 
oil,  lime,  cleansing  materials,  buoys  and  appendages,  chain  cable, 
anchors,  and  fuel.  The  keeper  of  the  depot  is  also  keeper  of  the  two 
relief  ships,  which  latter  are  kept,  as  far  as  practicable,  ready  for  serv- 
ice. A  survey  was  made  of  the  light-house  reservation,  including 
wharves,  with  a  view  of  establishing  the  limit  to  the  right  of  way  of  the 
railroad.  The  railroad  company  moved  back  the  buildings  on  the  buoy 
wharf  to  correspond  with  their  presumptive  right  of  way.  Various 
repairs  were  made. 

Goat  Island^  Newport  Harbor^  Rhode  Island. — Buoys  and  appendages, 
light  ship  chain,  and  anchors  to  meet  emergencies  are  kept  at  this 
depot.  There  is  also  stored  here  a  supply  of  coal  for  the  stations  in  the 
vicinity,  and  for  the  tenders  when  working  at  that  end  of  the  district. 
The  portable  railroad  for  coal  was  repaired. 

Juniper  Island,  LaJce  CJuimplain,  Vermont. — This  depot  is  used  for 
the  storage  of  buoys,  boats,  and  supplies  for  the  service  on  Lake 
Ghamplain.    It  is  kept  by  the  keepers  of  the  light-station  on  the  island 


I  and  is  in  good  order. 
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TENDERS. 

'  The  Armeria. — ^This  steamer  was  employed  thronghout  the  year  in 
delivering  supplies  to  the  light-stations  from  St.  Croix  River,  Maine,  to 
Point  Isabel,  Texas,  embracing  three  voyages  in  all.  In  performing 
this  duty  she  steamed  15,000  miles  and  consumed  1,190  tons  of  coal. 
The  supplies  delivered  consisted  of  246,000  gallons  of  mineral  oil,  300 
tons  of  paints,  oils,  and  turpentine,  4,000  boxes  of  chimneys  and  clean- 
log  materials,  and  12,000  packages  of  miscellaneous  stores,  an  increase 
of  cargo  in  all  except  the  oil,  which  was  a  little  less  than  the  quantity 
delivered  last  year.  In  addition  to  the  regular  supplies  she  carried  to 
the  different  district  depots  1,300  packages,  350  tons  of  chains,  sinkers, 
and  ballast  balls.  The  Armeria  met  very  heavy  weather  during  her  trips 
in  the  fall  and  winter,  which  made  it  dangerous  to  cross  the  shoal-water 
bars  and  to  land  supplies  for  the  seacoast  lights.  On  the  eastern  coast 
the  prevalence  of  fog  rendered  navigation  difficult,  but  no  accidents 
happened.  These  im^portant  services  were  done  with  accustomed  dili- 
gence and  skill.  She  is  kept  clean  and  in  •  good  order.  During  the 
year  repairs  were  made  to  the  main  boilers.  The  electric  light  on 
board  gave  excellent  service,  and  the  search  light  was  used  with 
advantage  when  required.  She  received  during  the  year  new  pumps 
and  new  water  tanks. 

The  John  Rodgers, — ^This  steamer  was  constantly  employed  during  the 
year,  with  the  exception  of  34  days  when  she  was  laid  up  to  receive  her 
new  boiler.  She  steamed  altogether  about  8,625  miles,  and  consumed 
some  628  tons  of  coal.  She  changed  or  replaced  227  buoys,  recovered 
and  painted  252,  made  62  shipments  of  freight  for  other  districts,  deliv- 
ered 435  tons  of  coal,  10  cords  of  wood,  and  139  lots  of  supplies,  and 
inspected  123  stations.  She  was  employed  63  days  in  repairing  the 
cables  and  attending  to  the  electric-lighted  buoys  at  Sandy  llook,  12 
days  changing  and  filling  the  gas  tanks  at  Eomer  Shoal  beacon,  and  39 
days  at  the  general  depot  preparing  shipments,  storing  supplies,  paint- 
ing buoys,  exercising  at  flre*drills,  and  rendering  such  assistance  as  was 
required  in  the  general  work  of  the  yard  and  grounds.  On  the  other 
working  days  of  the  year  she  was  engaged  in  buoy  service,  delivering 
supplies,  serving  post  lights,  tours  of  inspection,  and  marking  wrecks. 
Uer  work  was  well  and  carefully  done,  and  she  is  kept  neat  and  in  good 
condition.  The  cylinder  bottom  was  repaired  temporarily  by  the  engi- 
neers of  the  vessel,  and  will  have  to  be  removed  at  an  early  day.  She 
received  during  the  year  a  new  boiler,  and  was  cleaned  and  painted 
when  laid  up  for  repairs. 

T^e  Caettis. — This  steamer  was  kept  busy  throughout  the  year,  but 
53  days  were  spent  in  making  repairs,  when  she  was  hauled  out  on  the 
ways  and  cleaned  and  painted.  In  the  performance  of  her  duty  she 
steamed  about  10^315  miles  and  consumed  some  535  tons  of  coal«    She 
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changed  and  replaced  343  baoys,  inspected  88  stations,  delivered  49  lots 
of  rations,  236  packages  of  extra  supplies,  944  tons  of  coal,  39  cords  of 
wood,  and  28  barrels  of  lime.  In  addition,  she  painted  20  day  beacons 
and  all  the  buoys  in  the  eastern  section  of  the  district.  She  took  the 
Cornfield  Point  and  Bartlett  Eeef  light- vessels  off  station  for  repairs, 
and  returned  the  former  vessel  when  the  work  was  done.  She  gave  15 
days'  service  in  placing  and  removing  trial  buoys  for  the  Navy. 

The  Gardenia. — This  steamer  is  a  propeller,  and  renders  special  serv- 
ice in  the  shipment  of  freight  to  and  from  the  various  docks  along  the 
water  fronts  of  the  harbor  of  New  York.  During  the  past  year  she  was 
activelyemployed  in  various  duties,  with  the  exception  of  37  days,  when 
she  was  laid  up  for  repairs  to  her  engine  and  boiler.  She  was  hauled 
out  on  the  railway ;  she  received  an  iron  shoe  in  place  of  the  old  wooden 
one,  a  new  shaft,  a  new  x)ump,  and  extensive  repairs  to  her  machinery, 
and  was  cleaned  and  painted  throughout.  This  vessel  placed  or 
replaced  187  buoys,  painted  197,  and  recovered  5  iron  buoys  from  off  the 
beach  and  2  sunken  bell  buoys.  She  worked  on  the  cables  at  Sandy 
Hook  12  days,  changed  electric-lighted  buoys  9  times,  and  replaced 
their  lamps  20  times.  She  delivered  558  tons  of  coal  and  12  cords  of 
wood,  carried  29  shipments  of  freight  to  the  different  transportation 
lines,  and  made  the  regular  tours  of  inspection.  In  performing  this 
service  she  steamed  about  7,074  miles,  and  consumed  some  404  tons  of 
coal.  Her  work  was  carefully  done,  and  she  is  always  kept  in  a  credit- 
able condition. 

The  Mistletoe. — This  steamer  was  almost  entirely  engaged  on  works 
of  repair.  She  is  in  fair  condition  as  to  her  hull,  but  her  boiler  and 
engine  need  renewal.  Continual  repairs  were  made  to  make  them  safe 
to  use.  During  the  year  she  has  run  about  7,570  miles  with  a  consump- 
tion of  some  482  tons  of  coal. 

The  Eose. — The  boiler  and  engine  put  in  last  year  do  not  yet  work 
satisfactorily.  Breakdowns  were  frequent.  Eepairs  and  alterations 
have  recently  been  made  to  the  boiler,  but  it  is  too  soon  to  say  that 
they  will  be  effective.  During  the  year  she  ran  37  miles  with  a  con- 
sumption of  50  tons  of  coal. 

Launch  Nettle. — A  new  boiler  was  put  in  this  steam  launch  and  a  few 
smaller  repairs  were  made.  She  was  usefully  employed  in  Lake  Cham- 
plain,  the  Hudson  Eiver,  and  in  carrying  workmen  and  light  freight 
about  New  York  Bay  and  Harbor.  During  the  yetir  she  ran  about 
2,995  miles  with  a  consumption  of  some  54  tons  of  coal. 

Tender  for  engineer  of  the  Third  light-house  district. — The  engineer's 
tender,  the  Mistletoe^  is  the  oldest  tender  in  this  district,  and  one  of 
the  oldest  in  the  service.  She  was  built  in  1871-'72.  She  has  done 
good  service,  but  to  put  her  in  effective  condition  would  require  new 
boilers,  engine,  shafting,  wheels,  and  such  other  radical  changes  that  it 
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wonld  be  more  economical  to  build  a  new  boat  of  a  stronger  and  more  i 

modern  type.  jj 

With  the  hard  and  continuous  service  to  which  she  is  generally  put 
to  keep  such  a  large  district  as  this  in  proper  repair,  her  boiler  and 
machinery  continue  to  deteriorate,  and  after  nearly  every  long  trip  she 
has  to  be  laid  up  for  several  days  for  imperative  repairs.  This  is  a  loss 
not  only  of  money  but  of  valuable  time  and  might  be  the  cause  of  a 
very  serious  accident  in  case  some  important  aid  to  navigation 
should  be  disabled  on  account  of  having  no  boat  available  to  promptly  ! 

put  it  in  repair.  < 

The  following  recommendation,  made  in  the  Board's  last  two  annual 
reports,  is  renewed : 

A  new  steel  screw  steamer  is  needed  to  take  the  place  of  an  old  Hide-wheel  steamer. 
The  latter  has  been  nearly  worn-out  by  long  and  hard  service  in  the  waters  of  Long 
Island  Sound  and  on  the  seacoast  of  New  York.  She  is  too  small  to  do  the  work  of 
the  Third  light- house  district  properly.  She  is  so  slow  that  a  great  deal  of  time  is 
lost  unnecessarily.  The  needs  of  this  district,  which  Ik  the  largest  and  most  import- 
ant of  the  country,  wonld  be  far  better  and  more  economically  subserved  by  a 
8t«amer  of  the  latest  design.  It  is  estimated  that  such  a  steamer  can  be  built,  fitted 
out,  and  made  ready  for  service  at  a  cost  not  exceeding  $95,000,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefor. 

It  wiU  cost  between  $35,000  and  $40,000  to  put  the  Mistletoe  in  good 
order.  Shoujd  such  an  expenditure  be  made  she  will  still  be  ill 
adapted  to  the  work  she  has  to  do  because  she  is  a  side- wheel  vessel, 
and  because  she  will  never  have  the  necessary  speed. 

The  Bouquet. — The  small  steamer  which  was  used  in  attending  to  the 
electric-lighted  buoys  in  Gedney  Channel,  New  York  Lower  Bay,  was 
wrecked  daring  a  cyclone  in  the  fall  of  1893.  It  is  estimated  that  it 
will  cost  not  to  exceed  $4,000  to  replace  her.  liecommendation  is  made 
that  an  appropriation  of  this  amount  be  made  therefor. 
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FOURTH  DISTRICT. 

The  Fourth  district  extends  from  Shrewsbury  River,  New  Jersey,  to 
and  including  Metomkin  Inlet,  Virginia,  and  embraces  all  the  aids  to 
navigation  on  the  seacoast  of  New  Jersey  below  the  Highlands  of 
Navesink,  on  the  Delaware  Bay,  the  Delaware  and  Schuylkill  rivers, 
the  seacoasts  of  Delaware  and  Maryland,  and  part  of  the  seacoast  of 
Virginia. 

Inspector. — ^Oommander  Pumell  F.  Harrington,  U.  S.  Navy,  to  July 
15, 1893 ;  since  then  Commander  George  C.  Reiter,  U.  S.  Navy. 

Engineer. — Capt.  Frederick  A.  Mahan,  Corps  of  Engineers,  U.  S. 
'  Army,  to  February  24, 1894;  since  then  M%j.  Charles  W.  Raymond, 
Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are: 

Light-houses  and  beacon  lights,  including  7  post  lights • 56 

Light-ships  in  position 4 

Day  ornnlighted  beacons 5 

Fog  signals  operated  by  steam  or  hot-air  engines , 6 

Fog  signals  operated  by  clockwork 7 

Lighted  buoys  in  position  (gas) 1 

Whistling  buoys  in  position 4 

Bell  buoys  in  position 6 

Ice  buoys  for  winter  use 4 

Other  biioys  in  position 188 

Steamer  Zizaniay  buoy  tender  and  for  supply  and  inspection 1 

LIGHT-STATIONS. 

363.  Squan  Inlety  seacoast  of  New  Jersey. — The  site  was  selected,  but, 
owing  to  difficulties  which  have  arisen  in  the  way  of  procuring  a  clear 
title,  the  purchase  has  not  been  completed. 

364.  Barnegatj  Barnegat  Inlet^  seacoast  of  New  Jersey. — ^The  altera- 
tion and  remodeling  of  the  keeper's  dwelling,  in  progress  at  the  close 
of  the  last  fiscal  year,  were  completed.  A  timber  and  brush  bulkhead 
about  190  feet  long,  with  three  spurs  of  about  61  feet  each  in  length,  was 
constructed  to  protect  the  beach  and  reservation  from  the  inroads  of 
the  sea. 

365.  Tucker  Bea^h,  entrance  to  Little  Egg  Harbor^  seacoast  of  New 
Jersey. — The  station  was  supplied  with  a  new  set  of  illuminating 
apparatus — lens,  pedestal,  revolving  clock,  and  a  set  of  Funck-Heap 
lamps. 

367.  Jjodlam  Bea^ch^  Sea  Isle  Oity,  seacoast  of  New  Jersey. — A  small 
landing  bridge  was  built  from  the  sea  wall  to  the  outer  row  of  piles  pro- 
tecting  the  beach. 
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373.  Delaware  Breakwater^  on  the  east  end  of  the  breakwater^  Beta- 
ware  Bay^  Delaware. — The  fog  sigual  was  refitte<l  with  two  new  Eider 
engines,  and  its  characteristic  was  changed  to  blasts  of  3  seconds  with 
Bilent  intervals  of  27  seconds.    Various  repairs  were  made. 

— .  Big  Oyster  Beds,  mouth  of  Maurice  Eiver,  Delaware  Bay^  New 
Jersey. — The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not 
exceeding  925,000,  was  iiuthorized  by  the  act  approved  February  15, 
1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
again  recommends  that  the  amount  named  be  appro])riated. 

— .  Maurise  River  range  lights^  IJelatcare  Bay,  New  Jersey. — It  is 
claimed  that  some  500  sailing  vessels  are  engaged  in  the  oyster  trade  on 
Maurice  Eiver  during  the  season,  and  that  they  give  employment  on  an 
average  to  1,500  men;  in  addition,  a  number  of  coasting  vessels  visit 
this  river,  and  the  establishment  of  manufactures  at  Millville,  K.  J.,  is 
increasing  the  marine  traffic.  The  value  of  this  commerce  is  sufficient 
to  warrant  the  establishment  of  range  lights  to  mark  the  entrance  to 
Maurice  Eiver.  It  is  estimated  that  the  surveys  and  examinations,  the 
sites,  the  erection  of  the  range  lights,  and  the  keeper's  quarters  will  cost 
not  to  exceed  $4,500.  Eecommendatiou  is  made  that  an  appropriation 
of  this  amount  be  made  therefor. 

381.  Cross  Ledge,  Delaware  Bay,  New  Jersey. — ^The  riprap  foundation 
upon  which  the  stone  pier  which  carries  the  light  is  built  was  seriously 
damaged  and  rendered  unsafe  by  the  gales  and  ice  of  the  winter  of 
1892-'93,  and  an  examination  disclosed  undermined  sections  of  from  10 
to  15  feet  in  length,  5  to  7  feet  in  width,  and  3  to  5  feet  in  de[>th,  and 
that  nearly  all  of  the  heavy  face  stones  covering  the  riprap  had  been 
carried  away.  The  plan  of  repair  carried  out  was  to  fill  the  voids  with 
Portland  cement  concrete  and  to  surface  the  riprap  foundation  with  the 
same  material  from  the  base  of  the  pier  to  low- water  mark,  a  distance 
of  16.  feet,  thedei)th  of  the  concrete  being  from  10  inches  to  2  feet  6 
inches  above  low-water  mark  and  about  the  same  depth  below  low- 
water  mark.  Much  of  the  concrete  below  low  water  was  hud  in  bags. 
As  the  work  could  be  carried  on  only  at  extreme  low  water  and  at 
periods  of  almost  dead  calm,  it  was  difficult  and  subject  to  frequent 
delays.  Heavy  blocks  of  riprap,  weighing  from  about  2  to  6  tons,  are 
being  placed  around  the  station  at  a  distance  of  about  60  feet  from  the 
pier,  two  approaches  to  the  light  being  left  open.  A  new  iron  railing 
wa«  placed  around  the  lighthouse  on  the  deck  of  the  pier,  new  landing 
ladders  were  furnished,  and  various  repairs  were  made. 

382.  Mahon  River,  at  mouth  of  Mahon  River,  Delaicare  Bay,  Dela- 
ware.—The  constant  washing  away  of  the  bank  has  made  it  necessary 
to  remove  and  rebuild  the  lighthouse  structure  four  times  since  its  first 
erection  in  1831.  The  present  station  is  now  threatened  with  early 
destruction.    The  surrounding  marsh  is  soft,  yielding  mud,  and  the 
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building  protected  by  its  bulkhead  being  but  60  feet  from  high-water 
mark  on  the  south  and  125  feet  on  the  east,  the  cost  of  further  pi-otec- 
tion  would  be  great  and  of  uncertain  results.  This  station  is  hardly  of 
sufficient  importance  to  justify  the  expense  of  the  construction  of  an 
isolated  site  for  its  use.  The  present  building  is  of  wood,  the  outer 
walls  being  lined  with  brick  laid  in  mortar;  hence  it  would  be  unwise 
to  attempt  its  removal  over  the  soft  marsh.  ,The  Board  therefore 
recommends  that  a  new  site  be  purchased  about  1,500  feet  KNW.  of 
the  present  site;  also  that  a  detached  skeleton  wooden  tower,  specially 
designed  so  that  it  could  be  moved  if  necessary,  be  built  for  the  display 
of  this  light  upon  the  proposed  new  site.  It  is  estimated  that  this  can 
be  done  at  an  expense  not  exceeding  $8,500,  and  it  is  recommended  that 
an  appropriation  of  this  amount  be  made  therefor. 

— .  Salem  Creek  Ught-stationy  southern  tside  of  Salem  Creek^  Del4iware 
Bay,  New  Jersey. — The  following  recommendation,  made  in  the  Board's 
last  two  annual  reports,  is  repeated: 

The  establishment  of  a  light-station  here,  at  a  cost  not  exceeding  $800,  was  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.    The  Board  again  recommends  that  the,  amount  named  be  appropriated' 

Note. — An  appropriation  of  $800  was  made  for  that  purpose  by  the 
sundry  civil  appropriation  act  approved  August  18, 1894.  Plans  there- 
for are  now  being  prepared. 

383.  Ship  John  Shoalj  Delaware  Bay,  New  Jersey. — The  station  was 
recently  surrounded  with  heavy  blocks,  from  about  2  to  6  tons  each,  of 
riprap  stone,  placed  about  60  feet  from  the  foundation  cylinder  to  pro- 
tect it  from  damage  by  running  ice,  principally,  and  from  the  action  of 
the  sea.  Two  channel  approaches  to  the  light  were  left  open.  Aboat 
1,669  cubic  yards  of  stone  were  placed  in  position. 

— .  Port  Penn  range  {Reedy  Island)^  at  Port  Penn,  Delaware  River, 
Delaware. — Preliminary  steps  have  been  taken  to  determine  the  proper 
range  and  location. 

388.  Reedy  Island,  on  loicer  end  of  Reedy  Island,  Delaware  River^ 
Delaware. — The  piers  of  the  dwelling  and  the  banks  were  rebuilt  and 
enlarged  and  various  repairs  were  made. 

389.  Finns  Point  range,  front,  below  Fimis  Point,  Delaware  River, 
New  Jersey. — A  driven  well  and  pump  were  furnished  for  additional 
water  supply  and  various  minor  repairs  were  made. 

391.  New  Castle  range,  front,  beloic  New  Castle,  Delaware  River,  Del- 
aware.— The  sea  wall  was  rebuilt,  jetties  were  thrown  for  its  protection, 
and  various  minor  repairs  were  made. 

394.  Deep-  Water  Point  range,  rear,  below  Deep-  Water  Point,  Dela- 
ware River,  New  Jersey. — The  banks  were  rebuilt  and  various  repairs 
were  made. 

39:"}.  Christiana  beacon,  on  pier  at  the  ttiouth  of  Christiana  Creek,  Del- 
aware River,  Delaware. — The  new  foundation  pier  was  completed  and 
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an  iron  lantern  post,  with  a  fixed  white  lens  lantern,  was  erected.  The 
fonrth-order  red  light  was  discontinued  on  January  31, 1894,  and  its 
illuminating  apparatus  and  gas  tanks  were  taken  out  and  the  frame 
tower  was  removed. 

396,  Christiana^  at  mouth  of  Christiana  Creeky  Wilmington^  DeL — It 
is  proposed  to  change  the  pierhead  light,  which  is  now  a  lens  lantern, 
to  a  fourth-order  light.  This  will  be  a  decided  benefit  to  the  naviga- 
tion of  the  Delaware.  A  fourth-order  light  would  be  seen  without 
difficulty  at  a  sufficient  distance.  It  is  therefore  recommended  that  the 
white  lens  lantern  on  the  pier  at  the  end  of  the  dike  be  replaced  by 
the  fourth-order  light  now  on  the  dwelling,  and  it  is  further  recom- 
mended that  a  white  post  light  be  estabished  on  a  tripod  in  the  grounds, 
or  at  the  side  of  the  dwelling,  in  place  of  the  fourth-order  lens  to  be 
removed  from  the  tower  on  the  house.  It  is  estimated  that  this  will 
cost  not  to  exceed  $9,100,  and  it  is  recommended  that  an  appropriation 
of  this  amount  be  made  therefor. 

398.  Cherry  Island  range,  rear,  above  Edgemoor  Iron  Works,  Delaware 
River,  Delaware, — ^The  boundary  and  other  fences  on  the  reservation 
were  rebuilt. 

399.  Schooner  Ledge  range,  front,  mouth  of  Crum  Creek,  Delaware 
River,  Pennsylvania. — The  sea  wall  and  banks  were  rebuilt  and 
enlarged  and  various  minor  repairs  were  made.  The  frame  lat- 
tice work  day  mark  was  removed  from  the  top  of  the  dwellmg  and 
a  mast,  with  a  hoop-iron  cage,  erected  in  the  rear  of  the  dwelling  and 
showing  above  its  roof,  was  substituted. 


REPAIRS. 


At  each  of  the  following-named  stations  repairs  of  greater  or  less 
extent  were  made  during  the  year: 


366.  Absecon,  N.  J. 

368.  Hereford  Inlet,  N.  J. 

371.  Cape  May,  N.  J.' 

374.  Delaware  Breakwater  Range  (rear), 

Del. 
376.  Mispillion  Creek,  Del. 

378.  Foarteen-Foot  Bank,  Del. 

379.  Maurice  River,  N-  J. 

380.  Egg  Island,  N.  J. 
382.  Mahon  River,  Del. 

386.  Port  Penn  Range  (front),  Del. 


392.  New  Castle  Range  (rear),  Del. 

393.  Deep-Water    Point   Range    (front), 

N.  J. 
396.  Christiana,  Del. 
400.  Schooner  Ledge  Range  (rear).  Pa. 
402.  Tinioum  Island  Range  (rear),  N.  J. 
405,  406,  407.  Horseshoe    Range,     West 

Group,  Pa. 
411,  412.  Schuylkill  River  Range  (front 

and  rear).  Pa. 
421.  Fen  wick  Island,  Del. 


LIGHTSHIPS. 


369,  Northeast  end  of  Five-Fathom  Bank  light-vessel.  No,  44,  off  the 
seacoast  of  New  Jersey. — Repairs  to  the  launch  of  this  vessel  were  made. 
Some  7  tons  of  coal,  a  cord  of  wood,  boat  compass,  boat  covers,  hydrom- 
eters, coal  hod,  paint,  oil,  japan,  rope,  rations,  and  grate  bars  were  sup- 
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plied.    It  is  proposed  to  bring  this  vessel  in  during  July,  when  she  will 
be  docked  and  the  bottom  will  be  cleaned  and  painted. 

370.  Five-Fathom  Bank  Ught-vessely  JVir>.  40y  off  the  sea^coast  of  JS^ew 
Jersey. — This  vessel  was  removed  from  her  station  on  July  6, 1893,  and 
light-vessel  l^o.  37  was  placed  there.  Light-vessel  !N"o.  40  was  taken 
to  Edgemoor  light-house  depot,  when  her  anchors  and  chains  wero 
removed  and  the  vessel  was  repaired.'  She  was  taken  out  on  the  rail- 
way, when  it  was  found  that  her  yellow-metal  sheathing  was  so  much 
worn  as  to  need  renewing.  It  was  stripped  off,  the  hull  was  calked 
from  the  keel  to  the  metal  line,  and  the  vessel  was  resheathed  with  yel- 
low metal.  The  hull  was  calked  from  the  met*al  line  up  to  the  water- 
way; the  spar  and  forecastle  decks  calked;  a  new  foremast  was  put  in; 
the  standing  rigging,  the  ironwork,  etc.,  were  refitted;  new  lanyards 
were  supplied;  preventer  chains  on  the  rudder  were  repaired;  the  cabin 
skylight  was  repaired;  a  new  topmast  or  pole  fitted  to  the  mainmast; 
and  two  new  boxes  for  the  Gould  pump  were  fitted.  A  new  jib  was 
supplied.  New  canvas  cover  for  the  forward  lantern  house,  two  masts 
for  boats,  four  up-and-down  fenders,  two  side-light  boxes,  one  lan- 
tern winch  repaired.  The  standing  rigging  of  the  mainmast  was 
lifted,  replaced,  and  supplied  with  new  ratlines.  The  outside  of  the 
vessel  was  repainted.  New  battens  fitted  to  the  mainmast.  The  ends 
of  deck  plank  aft,  under  the  platform  for  the  steering  wheel,  were 
renewed.  The  lantern  houses  were  relined  with  yellow  metal.  A  new 
grating  was  fitted  under  the  steering  wheel.  A  new  beam,  a  new  knee, 
a  spliced  beam,  and  two  corner  knees  to  the  after  lantern  house  were 
fitted.  The  fog-signal  boilers  and  mtichinery  were  repaired.  Wrenches, 
cement,  stovepipe,  bricks,  paint,  rope,  rations,  bedding,  medicine, 
dishes,  34  tons  of  coal,  and  1  cord  of  wood  were  supplied,  and  the  vessel 
was  placed  on  her  station  September  13, 1893. 

4J20.  Fenicich  Island  Shoal  light-vessel,  Xo,  52,  off  the  seacoast  of  Mary- 
land.— The  decks  of  this  vessel  were  calked.  Stoves  were  supplied  for 
heating  the  cabin  and  the  forecastle,  and  the  use  of  donkey  boiler  for 
heating  purposes  was  discontinued.  Paint,  rations,  piston  rings,  medi- 
cine, pipe  tongs,  rope,  etc.,  also  63^  tons  of  coal  and  1  cord  of  wood,  were 
supplied. 

422.  Winter- Quarter  Shoal  light-vessel,  Ho.  45,  off  the  seacoast  of  Vir- 
ginia.— The  fog-signal  boilers  of  this  vessel  failed  on  April  20,  1894^ 
and  since  that  time  her  bell  has  been  used  as  a  fog  signal.  Paint,  oil, 
grate  bars,  lumber,  me<licine,  new  trysail,  rope,  etc.,  rations,  41  tons  of 
coal,  and  1  cord  of  wood,  were  supplied. 

Steam  tug  International. — After  the  loss  of  light-vessel  No.  37,  as 
narrated  in  the  Board's  last  annual  report,  there  being  no  relief  vessel 
in  the  district  and  the  repairs  on  light- vessel  No.  40  still  being  unfin- 
ished, the  steam  tug  International  was  chartered  at  the  rate  of  $125 
per  day  for  use  as  light-vessel  on   Five-Fathom   Bank.     Slie  was 
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anchored  on  the  station  on  August  26, 1893,  thus  leaving  the  station 
anmarked  for  bat  two  nights.  The  International  marked  the  station 
until  September  13,  when  light- vessel  No.  40  resumed  her  station. 

Kelief  light-vessel  for  the  Fourth  light-house  district — During  the  recent 
cyclones  light-ship  No.  37,  stationed  oii'  Five- Fathom  Bank,  coast  of 
New  Jersey,  Atlantic  Ocean,  in  the  Fourth  light-house  district,  was 
wrecked.  There  is  now  no  relief  light-ship  in  the  Fourth  light-house 
district.  The  interests  of  commerce  and  navigation  urgently  require 
that  a  new  vessel  should  be  provided  to  replace  the  wrecked  vessel  at 
the  earliest  day  practicable.  It  is  estimated  that  the  construction  and 
establishment  of  a  first-class  light- vessel,  with  a  steam  fog  signal,  suit- 
able for  Five-Fathom  Bank,  will  (iost  $70,000,  and  it  is  recommended 
that  an  appropriation  of  that  amount  be  made  therefor.  When  that  is 
done  the  vessel  now  on  Five-Fathom  Bank  can  be  used  as  a  relief  light- 
vessel,  and  can  be  held  in  reserve  to  take  the  place  of  any  one  of  the 
light- vessels  now  on  stations  in  the  Fourth  light-house  district  when- 
ever any  of  them  may  become  disabled. 

lAght'Vessel  for  Overfalls^  or  South  Shoal^  entrance  to  Delaware  Bay. — 
Petitions  have  been  made  during  the  past  year  to  this  office  by  the 
American  Association  of  Masters  and  Pilots firom  Camden,  N.  J.;  Bos- 
ton, Mass.;  New  London,  Conn.,  and  from  officers  of  the  steam  colhers 
and  sea  tugs  of  the  Philadelphia  and  Beading  Transportation  Line  for 
the  establishment  of  a  light- vessel  at  the  Overfalls,  or  South  Shofal, 
entrance  to  Delaware  Bay.  While  the  entrance  to  Delaware  Bay  is 
well  lighted  and  can  be  entered  with  safety  in  clear  weather,  the  entrance 
is  difficult  and  dangerous  in  thick  and  stormy  weather.  Neither  the 
whistling  buoy  on  South  Shoal,  nor  the  Daboll  trumx)et  on  Delaware 
Breakwater,  can  be  heard  always  at  a  safe  distance.  Mariners  have 
been  within  half  a  mile  of  Delaware  Breakwater  with  the  Daboll 
trampet  in  operation  without  being  able  to  hear  it.  The  eutrance  to 
the  Delaware  Bay  is  shoal  on  the  northern  side  from  Cape  May  to  the 
Overfalls  buoy,  and  "steep  to"  at  Cape  Henlopen.  This  makes  it  the 
more  necessary  that  this  point  should  be  well  marked  by  a  light- vessel 
having  a  more  powerful  fog  signal.  It  is  estimated  that  such  a  light- 
vessel  should  be  established  here  for  not  to  exceed  $70,000.  Recom- 
mendation is  therefore  made  that  an  appropriation  of  this  amount  be 
made  for  that  purpose. 

It  is  claimed  that  if  the  light-vessel  is  established,  the  following 
changes,  all  in  the  interests  of  economy,  can  be  made: 

The  Delaware  Breakwater  front  and  rear  lights  can  be  discontinued. 

The  Cape  May  light  can  be  changed  from  the  first  to  the  third  order. 

Two  post  lights  can  be  established  in  place  of  the  Delaware  Break- 
water front  light,  a  red  one  to  be  exhibited  from  the  present  building, 
and  a  white  one  on  the  extreme  western  end  of  the  ice  breaker. 
These  two  lights  can  be  attended  by  one  keeper,  to  occupy  the  present 
dwelling. 
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Reimbursement  of  seamen^s  losses. — The  honorable  the  Secretary  of 
the  Treasury,  at  the  instance  of  the  Board,  wrote  to  the  Speaker  of  the 
Honse  of  Representatives  on  September  28, 1894,  asking  that  proper 
measures  might  be  taken  to  reimburse  the  legal  representatives  of 
Howard  Selover,  mate  of  light-ship  No.  37,  and  George  Bichardson,  a 
seamen  on  the  same  vessel,  for  the  value  of  the  clothing  lost  when  they 
were  drowned  on  the  occasion  of  the  foundering  of  that  vessel.  The 
amounts  named  iu  the  sworn  statements,  which  were  transmitted  and 
recommended  by  the  inspector  of  the  Fourth  light- house  district,  were 
977.25  in  the  first  case  and  $50  in  the  other. 

DAY  OR  UNLIGHTED  BEACONS. 

They  are  iu  good  condition. 

POG  SIGNALS   OPERATED  BY  STEAM  OR  HOT-AIR  ENGINES. 

369,  Nortlieast  end  of  Five- Fathom  Bank  light-vessel^  No.  44 j  New 
Jersey. — The  12-inch  steam  whistle  was  in  operation  some  396  hours,  and 
consumed  about  26  tons  of  coal. 

370.  Five-Fathom  Bank  light-vessel^  No.  40^  New  Jersey. — The  12-incli 
steam  whistle  was  in  operation  about  938  hours  from  September  13, 
1893,  to  June  30, 1894,  and  consumed  some  11  tons  of  coal. 

375.  Delaware  BreaJcicater^  east  endy  Delaware. — This  , second-class 
Daboll  trumpet  was  in  operation  about  382  hours,  and  consumed  some 
3  tons  of  coal. 

378.  Fourteen-Foot  Banky  Delaware  Bay^  Delaware. — This  second- 
class  Daboll  trumpet  was  in  operation  some  170  hours,  and  consumed 
about  1^  tons  of  coal. 

4J20.  Fenwick  Island  Shoal  light-vessel^  No.  52^  Maryland. — This  12-inch 
steam  whistle  was  in  operation  about  180  hours,  and  consumed  some 
21  tons  of   coal. 

422.  Winter-Quarter  Shoal  light-vessel^  No.  45^  Virginia. — This  12-inch 
steam  whistle  was  in  operation  some  145  hours  from  July  1, 1893,  to 
April  20, 1894,  and  consumed  about  7^  tons  of  coal. 

BUOYAGE. 

There  were  maintained  last  year  on  the  seacoast  from  Squan  Inlet, 
New  Jersey,  to  Chincoteague  Inlet,  Virginia,  24  buoys;  in  Barnegat 
Inlet,  New  Jersey,  11  buoys;  in  Tucker  Cove  and  Little  Egg  Harbor 
inlets,  New  Jersey,  12  buoys ;  in  Absecon  Inlet,  New  Jersey,  8  buoys;  in 
Great  Egg  Harbor  inlet  and  river,  New  Jersey,  13  buoys;  in  Townsend 
Inlet,  New  Jersey,  3  buoys;  in  Delaware  Bay  and  Eiver  and  Schuyl- 
kill River,  117  buoys;  in  Chincoteague  Inlet,  Virginia,  5  buoys;  and 
in  Afetomkin  Inlet,  Virginia,  3  buoys;  a  total  of  201  buoys. 

The  buoyage  of  the  Delaware  Bay  and  Biver,  of  the  seacoast  of  the 
Fourth  light-house  district,  and  of  Chincoteague  Inlet  was  kept  in  order 
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by  the  steam  tender  Zizania.  The  baoys  of  Barnegat,  Tucker  Cove, 
Little  Egg  Harbor,  Absecon,  except  the  outer  or  Bea  buoy,  a  bell;  Great 
Egg  Harbor,  except  the  outer  or  sea  buoy,  a  first-class  can ;  Townsend 
Inlet  and  Hereford  Inlet,  on  the  New  Jersey  coast  were  kept  by  con- 
tract, as  were  those  of  Metomkin  Inlet,  Virginia.  The  67  iron  ice  buoys 
were  in  position  in  the  Delaware  Bay  and  River  and  gave  satisfaction 
during  the  winter. 

BUOYS  PLACED  DURING  THE  YEAR. 

One  second-class  can,  black,  to  mark  wreck  of  sunken  canal  boat  at 
the  entrance  to  Salem  Greek,  New  Jersey. 

One  bell  buoy,  black  and  white  perpendicular  stripes,  as  a  sea  or  outer 
buoy  of  Absecon  Inlet,  New  Jersey. 

Four  buoys,  3  third-class  nuns,  red,  and  1  third-class  can,  black,  to 
mark  channel  from  wharf  at  Atlantic  City,  N.  J.,  to  Brigantine  Beach. 

Three  buoys,  2  second-class  cans,  and  1  second-class  nun,  black  and 
white  perpendicular  stripes,  to  mark  entrance  and  channel  into  Town- 
send  Inlet,  New  Jersey. 

One  spar  buoy,  red  and  black  horizontal  stripes,  to  mark  location  of 
rock  off  Gibson  Point,  Schuylkill  Eiver. 

One  spar  buoy,  black,  placed  in  the  bend  of  river  below  Harkness 
Point,  Schuylkill  Eiver. 

One  spar  buoy,  red,  to  mark  entrance  to  Schuylkill  River. 

Two  spar  buoys,  red,  placed  to  mark  edge  of  channel  between  Hark- 
ness Point  and  Yankee  Point,  Schuylkill  River. 

One  gas-lighted  buoy,  red,  placed  at  the  elbow  of  Cross  Ledge  Shoal, 
Delaware  Bay. 

One  second-class  can  buoy,  black,  to  mark  entrance  to  Salem  Creek, 
New  Jersey. 

One  third-class  nun  buoy,  black  and  white  perpendicular  stripes,  to 
mark  entrance  to  Mud  Channel,  Barnegat  Bay. 

One  third-class  can  buoy,  black  and  white  perpendicular  stripes,  to 
mark  entrance  to  Oyster  Creek  Channel,  Barnegat  Bay. 

One  third-class  nun,  red,  to  mark  edge  of  the  shoal  west  of  Barnegat 
light-house. 

DEPOTS. 

Edgenioor  light-hoxise  and  buoy  depot. — The  wharf  of  this  depot  is  in 
abad  condition,  and  if  its  deterioration  is  allowed  to  continue  unchecked 
the  usefulness  of  the  depot  will  soon  be  destroyed.  Repairs  are  being 
made  sufficient  to  enable  the  Board  to  carry  on  the  work  of  the  depot 
during  the  ensuing  year,  but  in  addition  the  following-named  work 
should  be  done  at  an  early  day  to  enable  the  depot  to  fully  serve  its 
purpose.  The  whole  basin  should  be  dredged  to  a  depth  of  9  feet.  At 
present  about  half  the  basin  is  bare  at  low  water.    All  three  of  the 
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inner  cribs  of  the  south  wharf  and  the  iwrtions  of  the  pier  joining^ 
them  ought  to  be  rebuilt.  The  bulkhead  wall  should  be  entirely  rebuilt, 
new  decking  and  new  sheet  piling  are  needed  in  all  parts  of  the  iiiers^ 
and  new  foundations  are  needed  under  the  north  wall  of  the  store- 
house. 
The  estimated  cost  of  this  work  is — 

North  wharf....: $6,930 

South  wharf 8,635 

Bulkhead,  etc 12,815 

Dred^inK  basin 2, 420 

Total 30,800 

This  amount  will  be  needed  in  addition  to  the  cost  of  the  temporary 
repairs  now  being  made  to  put  the  depot  in  a  satisfactory  condition. 
It  is  therefore  recommended  that  an  appropriation  of  $30,800  be  made 
for  this  purpose. 

^Chineoteague  Inlet^  Virginia, — The  spare  buoys  for  Chincoteague  and 
Metomkin  inlets,  Winter-Quarter  Shoal  and  Ship  Shoal,  are  stored  here. 
It  is  also  used  as  a  depot  for  Assateague  and  Killick  Shoal  light-houses 
and  for  the  care  of  boats  from  Winter- Quarter  Shoal  light- vessel.  The 
depot  occupies  half  of  a  small  wharf,  and  the  frontage  of  the  wharf  is 
inadeciuate  to  properly  accommodat<e  and  secure  the  tender  while 
lying  there.  The  buoy  house  is  not  adapted  to  the  care  of  the  light* 
vessePs  boats. 

Ahsecon^  Absecon  Inlet,  New  Jersey, — The  following  iH3commendation 
made  in  the  Board's  last  three  annual  reports  is  renewed: 

An  appropriation  of  $1,500  was  made  by  the  act  approved  on  October  2,  1888,  for 
the  purchase  of  a  site  and  the  erection  of  a  buoy  depot  at  this  pLace.  It  has  been 
found  that,  after  paying  for  the  site  and  for  the  legal  services  incident  to  its  pur- 
chase, the  balance  of  the  appropriation  remaining  is  insullicient  for  the  constructiou 
of  a  depot  building.     It  is  estimated  that  this  work  can  be  done  for  $2,000. 

Note. — An  appropriation  of  $1,200  was  made  by  the  sundry  civil 
appropriation  act  approved  August  18,  1894,  for  that  purpose.  The 
work  will  be  done  as  soon  as  practicable. 

Cape  May,  New  Jersey, — The  following  recommendation  made  in  the 
Board's  last  three  annual  reports  is  renewed: 

An  appropriation  of  $750  was  made  by  the  act  approved  on  October  2,  1888,  for 
the  purchase  of  a  site  and  the  erection  of  a  boathouse  for  liglit-ships'  boats  at  this 
place.  The  purchase  of  the  site  for  a  boathouse  has  been  completed,  and  it  is  found 
that  the  balance  of  the  appropriation  is  insufficient  for  the  erection  of  a  suitable 
structure.     It  is  estimated  that  this  work  can  be  done  for  $800. 

Note.— An  appropriation  of  $500  was  made  by  the  sundry  civil 
appropriation  act  approved  on  August  18, 1894,  for  that  puri>ose.  The 
work  will  be  done  as  soon  as  practicable. 
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TENDEBS. 

The  Zizania. — ^This  steamer  was  employed  throuj^hout  the  year,  except 
during  61  days,  whUe  she  was  laid  up  for  repairs.  On  October  7, 1893, 
the  crauk  of  the  low-pressure  starboard  engine  broke,  and  the  vessel 
was  laid  up  for  repairs.  The  new  boiler,  etc.,  being  built  was  completed 
in  October,  1893.  While  the  repairs  to  the  crank  were  in  progress,  the 
old  boiler  was  removed  and  the  new  one,  with  appurtenances,  placed  in 
the  vessel  and  the  necessary  connections  were  made.  The  repairs  were 
completed,  and  the  tender  went  into  service  November  13,  1893. 

On  April  23,  1894,  cracks  developed  in  both  slabs  of  the  cranks  of 
the  high-pressure  engines,  so  as  to  render  them  unsafe,  and  two  new 
cranks  were  put  in.  The  vessel  on  May  19,  1894,  resumed  her  regular 
duties. 

The  tender  was  engaged  in  attending  to  the  buoyage  of  the  district, 
towing  light- vessels  to  and  from  their  stations,  and  in  delivering  fuel 
and  supplies  to  light-houses,  light- vessels,  and  i>o8t  lights.  Four  trips 
were  made  to  the  general  depot,  TompkinsvUle,  N.  Y.,  for  supplies  and 
buoys.  She  replaced  and  restored  44  buoys,  changed  125,  placed  8, 
painted  6,  shifted  4,  and  2  were  removed.  She  landed  132  tons  of  coal 
and  some  16  cords  of  wood  at  25  light>stations,  and  146  tons  of  coal 
and  4  cords  of  wood  at  4  light- vessels,  and  6  tons  of  coal  at  one  fog  sig- 
nal. The  crew  was  employed  OS  days  at  Edgemoor  light-house  depot 
and  at  the  iron  pier  at  Lewes.  She  delivered  the  annual  allowance  of 
provisions  to  4  light- vessels  and  11  light-stations.  She  also  conveyed 
the  inspector  to  the  light-stations  of  the  district  to  inspect  them,  and 
she  delivered  the  necessary  supplies  to  the  stations.  In  doing  this  she 
steamed  some  16,056  miles  and  consumed  about  901  tons  of  coal  and 
0  cords  of  wood.  Necessary  supplies,  such  as  rope,  oil,  waste,  soda, 
paint,  baskets  for  coaling  stations,  packing,  etc.,  were  j^rnlshed. 

The  new  boiler  has  so  far  proved  satisfactory. 
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FIFTH  DISTRICT. 

The  Fifth  district  extends  from  Metomkin  Inlet,  Virginia,  to  include 
New  River  Inlet,  North  Carolina,  and  embraces  part  of  the  seacoast  of 
Virginia  and  North  Carolina,  all  of  Chesapeake  Bay,  the  sounds  of 
North  Carolina,  and  the  rivers  tributary  thereto. 

Inspector. — Commander  Yates  Stirling,  U.  S.  Navy. 

Engineer. — Capl.  Eric  Eergland,  Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are  : 

Light-houses  and  beacou  lights,  including  2  post  lights 114 

Light-ships  in  position,  including  tender  Holly 3 

Day  or  unlighted  beacons 10 

Fog  signals  operated  by  steatu  or  hot-air  engines 3 

Fog  signals  operated  by  clockwork 64 

Whistling  buoy  in  position 1 

Bell  buoy  in  position 1 

Other  buoys  in  position,  including  pile  buoys  and  stakes 1, 156 

Steamers  Maple  and  Violet,  buoy  tenders,  and  for  supply  and  inspection 2 

Steam  launch  Bramble,  used  to  supply  gas  to  the  beacons  in  the  sounds  of 

North  Carolina 1 

Sharpie  (and  gas  tank)  for  supplying  beacons  and  coast  stations 1 

Steamers  Jessarniue  and  Thieile,  for  construction  and  repairs 2 

LIGHT-HOUSES. 

^J25.  Hog  Island^  Qreat  Machipongo  Inlet,  seacoast  of  Virginia. — This 
station  is  in  bad  order,  but  no  repairs  were  made  in  view  of  the  fact 
that  it  is  soon  to  be  replaced  by  a  better-equipped  station  on  a  new 
site.  Owing  to  lack  of  funds,  it  was  impracticable  to  undertake  the 
work  of  preparing  the  foundation  of  the  new  tower,  or  any  other 
operations  at  the  new  station.  The  $30,000  appropriated  by  the  act 
approved  March  3,  1893,  was  expended  in  preliminary  work  and  in 
partly  paying  for  the  iron  tower,  which  is  nearly  completed  at  the  con- 
tractor's shops.  About  $75,000  more  will  be  required  to  complete  and 
properly  equip  the  new  light-station,  and  an  appropriation  of  this 
amount  by  Congress  is  urgently  recommended. 

The  construction  of  a  permanent  wharf  and  roadway  leading  to  the 
site,  under  a  specific  appropriation  therefor,  was  commenced  early  in 
April,  the  deed  to  the  necessary  land  having  been  approved  by  the 
Attorney-General  of  the  United  States.  The  wharf  is  930  feet  long  and 
12  feet  wide,  with  a  pierhead  30  feet  by  72  feet.  It  is  constructed  of 
cast-iron  sleeve  columns  resting  on  and  embracing  wooden  piles,  except 
the  shore  end,  which  is  built  of  pine  piles  without  sleeves.  In  its  con- 
struction there  were  used  204  piles  and  38,000  feet  of  pine  decking.  It 
was  completed  durhig  May. 


c 
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Note. — An  appropriation  of  $75,000  was  made  in  the  sundry  civil 

I  appropriation  act  approved  August  18,  1894,  for  the  completion  of  this 

light-station.    Plans  for  all  the  required  structures  have  been  approved, 

.  and  the  work  of  construction  will  be  pushed  as  rapidly  as  practicable. 

427.  Cape  Charleston  Smith  Island  j  entrance  to  Chesapeake  Bay,  seacoast 
of  Virginia. — The  station  is  much  out  of  order  but  only  absolutely 
necessary  repairs  were  made  pending  its  early  establishment  on  a  new 
site.  The  coustruction  of  the  iron  tower  for  the  new  station  was  com- 
menced under  contract  in  June,  1893,  and  on  June  30, 1894,  it  was  com- 
pleted at  the  contractors'  shops,  except  the  top  or  lantern  section.  Six 
of  the  sections,  comprising  about  133  feet  in  height,  of  the  tower  were 
delivered  at  the  site  by  the  contractors,  aud  4  of  the  sections,  or  96 
feet  in  height,  of  the  tower  were  erected  by  them  on  the  foundation  pre- 
pared for  the  new  structure  by  the  engineer's  working  party.  The 
framing  of  the  dwellings  and  outhouses  at  the  lighthouse  depot  at  Bal- 
timore, Md.,  was  begnn  in  July.  On  October  19  the  material  for  the 
stable  and  woodsheds  and  the  working  plant,  aud  part  of  the  material 
for  the  construction  of  a  temporary  wharf  for  lauding  purposes  were 
sent  to  the  site.  The  stable  and  woodsheds  were  erected  to  serve  as 
quarters  for  the  working  party  until  the  completion  of  the  station,  a 
road  was  graded  from  the  landing  to  the  new  light-house  site,  and  the 
construction  of  the  wharf  was  commenced.  The  latter,  1,345  feet  in 
length,  with  a  receiving  pier  43  feet  by  60  feet,  was  finished  in  Novem- 
ber, and  a  tramway  was  built  from  the  pierhead  to  the  light-house  site. 
In  December  3  storehouses  were  partly  erected,  and  work  on  the 
foundation  of  the  tower  was  commenced.  The  storehouses  were  finished 
in  January,  molds  were  made  for  the  foundation  piers,  the  iron  cais- 
son used  as  a  cofferdam  was  sunk,  and  the  center  concrete  pier  of  the 
tower  foundation  was  built  up  to  within  18  inches  of  the  top.  In  Feb- 
ruary the  center  pier  was  completed,  the  iron  caisson  was  shifted  as 
required,  the  requisite  molds  were  made,  aud  5  outer  piers  were  fin- 
ished. The  other  3  piers  were  completed  in  March,  the  surface  of 
the  ground  was  leveled  up  to  within  a  foot  of  the  top,  the  piers  were 
covered  by  boards,  and  the  anchor  bolts  were  protected  by  means  of 
tin  caps  until  the  arrival  of  the  ironwork  of  the  tower.  Excavations 
were  made  and  brick  foundations  were  laid  for  the  2  dwellings  to  be 
occupied  by  the  assistant  keepers.  Meanwhile  the  framing  of  these 
buildings  and  of  the  principal  keeper's  dwelling  had  been  progressing 
at  the  light-house  depot,  and  on  January  14  and  March  20  the  materials 
for  these  dwellings  were  shipped  to  the  site  and  duly  landed. 

The  following  is  the  status  of  the  work  on  June  30,  1894 : 

The  two  assistant  keepers'  dwellings  are  under  roof  and  the  upper 
floors  have  been  laid.  The  workshop  and  the  oil  house  are  under 
roof,  ready  for  the  inside  work  which  is  nearly  completed  at  the  depot. 
The  stable  is  finished,  excei)t  the  second  coat  of  paint.     Four  wood- 
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sheds,  etc.,  are  built,  but  are  yet  to  be  moved  to  permanent  foundations 
to  be  prepared  for  them.  Nothing  has  been  done  toward  the  erection 
o  the  principal  keeper's  dwelling  and  the  cisterns.  The  working 
party  was  disbanded  and  left  the  station  on  June  30,  as  the  insects, 
particularly  mosquitoes,  were  so  numerous  and  annoying  that  it  was 
impracticable  for  the  men  to  continue  work. 

430.  Old  Point  Com/ortj  entrance  to  Hampton  Roads^  Virginia. — ^An 
iron  oil  house,  capable  of  storing  about  1,000  gallons  of  mineral  oil,  was 
purchased  and  delivered  at  the  light-house  depot.  It  will  soon  be 
erected  at  the  station. 

— .  Dollers  Point  and  Hog  Island  Wharfs  James  River ^  Virginia. — The 
following  recommendations,  made  in  the  Board's  annual  rex>orts  for  the 
last  four  years,  are  renewed : 

Lights  have  been  maintained  at  these  points  for  sereral  years  by  private  enter- 
prise, and  their  valae  to  the  public  interests  of  navigation  is  now  evident.  It  is 
therefore  recommended  that  proper  measures  be  taken  for  establishing  range  lights 
at  Dollers  Point  to  guide  vessels  through  the  narrow  and  shallow  channels,  known  a^ 
Goose  PIill  Slough,  between  Hog  Island  and  Jamestown  Island;  also  for  the  estab- 
lishment of  an  inexpensive  light  on  the  wharf  at  Hog  Island,  to  lead  the  way  through 
another  difficult  channel  from  Deep-Water  Shoals  light  to  the  north  point  of  Hog 
Island,  where  an  abrupt  turn  is  made  to  enter  Goose  Hill  Slough.  The  estimated 
cost  of  these  lights  is  $2,500,  and  it  is  recommended  that  this  amount  be  appropri- 
ated therefor. 

442.  Back  River,  entrance  to  BacJc  River,  Virginia. — The  keeper's 
dwelling,  which  was  too  small  to  accommodate  his  family,  was  enlarged 
by  the  addition  of  another  story  and  by  other  improvements,  so  that 
three  habitable  rooms  were  gained.  Various  repairs  were  made.  The 
small  building  used  as  a  kitchen  by  the  working  party  was  left  as  a 
summer  kitchen  for  the  keeper. 

451.  Pages  Rock,  York  River,  Virginia. — ^At  the  date  of  the  last 
annual  report  the  metal  work  of  this  hght-house,  consisting  mainly  of 
the  iron  substructure,  was  finished  by  the  contractors  and  was  stored 
at  the  light-house  depot,  at  Baltimore,  awaiting  the  completion  of  the 
wooden  superstructure.  This. was  soon  ready,  and  on  July  21  it  had 
been  loaded  on  scows,  together  with  the  metal  work  and  all  the  appa- 
ratus and  materials  for  the  erection  of  the  light-house.  The  light- 
house tenders  Jessamine  and  Thistle  towed  the  scows  and  transported 
the  working  party.  A  platform  was  built  from  which  the  work  of  erec- . 
tion  could  be  carried  on,  which  involved  the  driving  and  capping  of  81 
piles,  besides  the  laying  of  the  necessary  deck  planks.  The  engine, 
boiler,  and  pile-driver  were  placed  on  the  platform,  and  one  of  the 
wooden  foundation  piles  of  the  light-house  was  driven  and  fitted  with 
the  cast-iron  sleeve  column  forming  one  of  the  supports  of  the  struc- 
ture. The  driving  of  the  other  6  foundation  piles  was  completed  on 
August  2,  and  the  iron  sleeve  columns,  bracks,  sockets,  and  radial  and 
perimeter  beams  were  put  in  place,  after  which  the  erection  of  the 
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saperstructure  was  commenced.  Work  on  the  latter  was  pnshed 
rapidly  forward,  and  it  was  finished,  with  the  exception  of  the  paint- 
ing; the  lantern  was  set;  the  boat  davits,  the  hoisting  apparatus,  and 
the  fog-bell  machine  were  put  in  position,  and  everything  was  msvde 
ready  for  the  reception  of  the  lens  by  August  29.  The  working  plat- 
form was  then  removed,  several  of  the  piles  being  left  standing  above 
the  water  to  afford  protection  against  any  movement  of  the  ice  upon 
the  structure  that  might  occur  during  the  ensuing  winter.  The  work- 
ing party  returned  to  Baltimore,  except  two  men  who  were  left  to  finish 
the  paiutfbg  and  await  the  arrival  of  the  lens  apparatus  and  the  keep- 
ers. On  September  30  the  light  was  formally  e^thibited  for  the  benefit 
of  mariners. 

The  new  light-house  is  hexagonal  in  plan,  supported  by  steel  beams 
on  seven  hollow  cast-iron  columns,  which  in  turn  rest  on  and  envelop 
the  same  number  of  piue  piles  driven  firmly  into  the  shoal.  These 
sleeve  columns  are  27  feet  9  inches  in  length,  of  an  interior  diameter 
at  the  lower  end  of  16  inches  and  narrowing  to  4  inches  at  the  top. 
The  thickness  of  metal  at  either  end  is  1^  inches,  increasing  to  2  inches 
in  the  intermediate  part  which  extends  from  low- water  level  to  just 
above  the  sockets  which  receive  the  braces.  This  is  the  area  subject 
to  the  greatest  strain.  The  columns  penetrate  (>  feet  below  the  surface 
of  the  shoal,  and  are  rigidly  secured  above  high- water  line  by  a  system 
of  diagonal  and  horizontal  braces.  The  light  is  fixed  white  of  the 
fourth  order.  During  thick  and  foggy  weather  a  bell  is  struck  by 
machinery  every  15  seconds. 

454.  Wolf  Trap,  on  a  shoal  between  York  and  Eappahannock  rivers, 
Chesapeake  Bay,  Virginm. — The  light-house  which  was  carried  away  by 
the  ice  in  January,  1893,  was  a  wooden  building  on  iron  screw  ])iles.  It 
was  determined  to  replace  it  by  a  structure  which  could  withstand  such 
attacks,  by  means  of  its  inherent  weight  and  solidity.  The  caisson 
style  of  foundation  was  therefore  decidea  upon,  and  as  soon  as  an  appro- 
priation for  this  purpose  had  been  made  by  Congress  the  preparation  of 
the  plans  and  specifications  was  commenced.  Proposals  were  invited 
in  July,  1893,  for  furnishing  the  metal  work  of  the  foundation  pier,  and 
also  for  constructing  and  sinking  the  pier.  The  former  comprised  the 
cast-iron  cylinder,  and  the  latter  the  construction  of  the  wooden  caisson 
at  Baltimore,  Md.,  its  launching  and  transportation  to  the  site  of  the 
light-house;  the  sinking  of  the  caisson  andsuperimx>08ed  cylinder  to  the 
depth  of  18  feet  below  the  surface  of  the  shoal ;  the  construction  of  a 
cistern;  the  filling  of  unused  spaces  in  the  cylinder  with  concrete  and 
the  deposition  of  riprap  stone  in  the  depressions  in  the  shoal  around 
the  foundation  pier.  The  lowest  bid  received  for  making  tlie  cylinder 
was  $6,950,  and  for  the  construction  and  sinking  of  the  foundation  pier, 
$31,150.  Contracts  were  made  in  these  amounts  in  August,  and  in 
September  the  lower  three  sections  of  the  iron  cylinder  were  delivered 
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at  the  light-house  depot  at  Baltimore,  Md.,  as  stipulated.  The  framing 
of  the  timbers  forming  the  caisson  was  commenced  on  October  17,  at 
the  depot  by  the  contractors.  The  caisson  was  finished  in  November^ 
but  it  was  not  until  late  in  December  that  there  was  a  tide  sufficiently 
high  to  permit  its  being  launched.  The  lower  sections  of  the  iron 
cylinder  were  then  placed  on  the  caisson,  and  on  January  13  these  partg 
of  the  structure  were  towed  to  the  site.  The  caisson  was  not  grounded 
on  its  site  until  nearly  a  week  later  on  account  of  rough  weather  experi- 
enced.on  the  way  down  the  bay.  On  February  28,  the  air  lock  and 
pneumatic  machinery  were  put  in,  and  on  March  5  the  sinking  of  the 
structure  was  commenced.  In  two  weeks  the  required  depth  was 
reached  and  the  filling  of  the  caisson  with  concrete  was  completed. 
The  upper  sections  of  the  iron  cylinders  were  delivered  at  the  depot  in 
November,  1893,  and  were  taken  to  the  site  by  the  contractors  from  time 
to  time  as  needed.  On  April  9, 1894,  the  foundation  pier  was  finished 
ready  for  the  superstructure,  and  it  was  found  by  test  to  be  entirely 
level.  The  materials  for  the  superstructure  have  nearly  all  been  pur- 
chased and  delivered  at  the  depot,  and  are  being  loaded  on  scows  pre- 
paratory to  transportation  to  the  site.  The  steamer  Holly,  which  was 
on  temporary  duty  as  a  light- vessel  to  mark  the  site  of  tlie  former  light- 
house, was  replaced  on  July  31, 1893,  by  light-vessel  No.  46,  which  is 
still  there.  She  shows  two  fixed  white  reflector  lights,  one  at  each  mas^ 
head,  and  she  will  remain  until  the  exhibition  of  the  light  from  the  new 
light-house,  which  it  is  hoped  may  take  place  by  September  1,  1894. 
(^Ve  Appendix  No.  II.) 

— .  Beacon  lights  on  Rappahannock  River,  Virginia. — The  following 
statement  made  in  the  Board's  last  annual  report  is  repeated: 

The  trade  on  thin  river  is  growing  rapidly.  At  certain  aeasons  of  the  year,  ten  or 
more  large  steamers  make  w^kly  trips  here^  carrying  vegetables,  fruits,  and  the 
like.  As  the  river  is  inadequately  lighted,  these  steamers  with  their  perishable 
freight  often  have  to  tie  np  at  night  for  the  lack  of  guiding  lights.  The  Board 
recommends  the  establishment  of  a  red  light  to  be  shown  from  an  iron  beacon  placed 
at  the  entrance  to  Carters  Creek,  at  a  cost  not  exceeding  $3,000,  and  of  three  beacon 
lights  to  be  shown  from  poles  placed  on  or  near  Sharp's  wharf,  below  Suggett  Point, 
on  Tappnhannock  wharf,  and  on  Taylor's  wharf,  at  an  estimated  cost  of  $100  each. 
Recouinienilation  is  made  that  $3,300  be  appropriated  for  this  parpose. 

463.  Smith  Point,  month  of  Fotomac  River,  Virginia. — ^In  September 
one  of  the  cast-iron  struts,  which  was  broken  by  the  ice  of  the  previous 
winter,  was  renewed  and  a  horizontal  brace  was  repaired  by  placing  a 
collar  around  the  break  and  securing  it  to  the  broken  brace  by  means 
of  steel  set  screws.  A  boat  hoister  was  placed  in  position  and  various 
repairs  were  made. 

464.  Point  Lookout,  entrance  to  Potomac  River,  Maryland. — An  iron 
oil  house,  capable  of  storing  about  1,000  gallons  of  ndneraloil,  was  pur- 
chased and  will  be  ereeted  at  the  station  at  an  early  date. 
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467.  Gob  Point  Bar^  entrance  to  Wicomico  River y  Maryland. — Arrange- 
ments were  mjide  in  July  for  the  exhibition  on  August  15,  1893,  of  a 
red  sector  in  this  light  to  mark,  with  one  in  the  Lower  Cedar  Point 
light,  a  dangerous  lump  in  the  Kettle  Bottom  Shoals.  On  April  10, 
1894,  an  additional  red  sector  was  established  to  cat  Edge  of  Channel 
buoy  No.  4,  and  Blakistone  Spit  buoy  No.  3,  marking  part  of  the  Duke- 
hart  Channel. 

468.  Lower  Cedar  Pointy  Potomac  Rivevy  Maryland. — The  wooden 
anperstructure  of  this  light-house  was  on  December  25,  1893,  entirely 
destroyed  by  fire.  An  investigation  into  the  origin  of  this  fire  was 
held,  but  the  cause  was  not  definitely  ascertained.  A  lens  lantern  was 
immediately  placed  on  the  iron  substructure  to  indicate  its  position  at 
night.  The  locality  needs  proper  lighting  at  once,  as  it  indicates  an 
important  turning  xH>int  in  the  Potomac  River.  It  is  estimated  that  a 
proper  structure  will  cost  not  to  exceed  $75,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

469.  Matkias  Point  Shoalj  Potomac  Biver^  Maryland. — New  landing 
ladders  were  put  up,  and  the  fuel  platform  under  the  house  was  repaired. 

475.  Solomons  Lumpy  Kedge  Straits^  Chesapeake  Bay,  Maryland. — At 
the  date  of  the  last  annual  report  plans  were  being  prepared  for  the 
new  structure  which  is  to  replace  the  one  carried  away  by  the  ice  in 
January,  1893.  They  provided  for  the  erection  of  a  screw-pile  structure 
of  strong  parts,  but  the  Board,  after  mature  consideration,  decided  to 
incur  no  risks  of  the  destruction  of  another  lighthouse  by  the  ice,  and 
concluded  to  erect,  instead,  a  structure  which  by  its  mass  and  weight 
could  opi)ose  an  effective  resistance  to  any  movement  of  the  ice.  The 
only  obstacle  to  this  course  was  the  limited  amount,  83(>,000,  appropri- 
ated for  the  reestablishment  of  the  light-house ;  but  it  was  found,  owing 
to  an  advantageous  contract  for  the  caisson  of  the  Wolf  Trap  light- 
house, that  enough  money  could  probably  be  saved  from  the  appropri- 
ation for  the  latter  work  to  admit  of  the  construction  of  a  caisson  style 
of  light-house  at  Solomons  Lump,  if  Congress  would  authorize  the  use 
of  this  balance  for  the  purpose  proposed.  This  authority  was  granted 
by  act  approved  December  21,  1893.  The  necessary  drawings  and 
specifications  are  now  being  made. 

— ,  Point  No  Pointy  west  side  of  Chesapeake  Bayy  hettceen  Potomac  and 
Patuxent  riverSy  Maryland. — The  following  recommendation  was  made 
in  the  last  three  annual  reports : 

There  is  a  stretch  of  aboat  30  miles  between  the  Cove  Point  and  Smith  Point  lights 
which  should  be  better  lighted.  For  a  part  of  the  distance  navigators  are  without 
a  guide,  where  a  deviation  from  their  sailing  course  might  carry  vessels  of  heavy 
draft  onto  dangerous  shoals.  There  are  many  of  this  class  of  craft  now  trading  to 
Baltimore,  and  their  number  is  increasing.  A  light-house  on  the  shoal  off  Point  No 
Point  is  therefore  urgently  needed. 

In  view  ot  recent  damages  by  ice  to  screw-pile  structures  in  Chesa- 
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peake  Bay,  the  Board  is  now  of  opinion  that  only  caisson  structares 
should  be  used  where  such  dangers  exist,  and  that  a  caisson  structare 
should  be  erected  at  this  place.  It  is  estimated  that  it  may  cost,  in 
view  o(  the  possibly  soft  bottom,  not  to  exceed  $70,000.  Becommenda- 
tion  is  therefore  made  that  an  appropriation  of  this  amount  be  made 
therefor. 

479.  Cedar  Pointy  mouth  of  Pattixent  River^  Chesapeake  Bay^  Mary- 
land,— A  tract  of  land  containing  about  IJ  acres  was  purchased  in 
March  for  the  site  of  this  light-house.  Borings  were  made  to  ascertain 
the  character  of  the  foundation.  Plans  and  specifications  of  the  struc- 
ture  proposed  to  be  erected  are  now  being  made. 

— .  Swan  Point  Bar,  east  side  of  Chesapeake  Bay^  opposite  Bodkin 
Pointy  Maryland. — ^The  following  recommendation,  made  in  the  Board's 
annual  reports  for  each  of  the  last  six  years,  is  renewed: 

Swan  Point  Bar  is  a  very  important  turning  point  for  vessele  navigating  the  b^y. 
Steamers  reach  it  hy  long  courses,  whether  approaohiug  it  from  the  north  or  south. 
A  light  on  the  extreme  point  of  the  har,  in  ahout  12  feet  of  water,  would  be  of  great 
use  to  vessels  navigating  the  hay,  whether  bound  for  Baltimore  or  for  other  points. 
This  location  is  exposed  to  the  large  fields  of  ice  which  move  in  the  bay. 

In  view  of  recent  damages  by  ice  to  screw-pile  structures  in  Ches- 
apeake Bay,  the  Board  is  now  of  opinion  that  only  caisson  struc- 
tures should  be  placed  where  such  dangers  exist,  and  therefore  that 
only  a  caisson  structure  should  be  erected  at  this  place.  It  is  estimated, 
in  view  of  the  possibly  soft  bottom,  that  it  will  cost  not  to  exceed 
$70,000.  Recommendation  is  therefore  made  that  an  appropriation  of 
this  amount  be  made  therefor. 

— .  Baltimore  light  and  fog-signal  station,  Patapsco  River j  Chesapeake 
Bay^  Maryland, — The  following  recommendation,  made  in  the  Board^s 
last  four  annual  reports,  is  renewed : 

The  principal  difficulty  in  the  navigation  of  the  Cutoff  Channel  occurs  at  its  junc- 
tions with  the  Craighill  and  Brewerton  channels.  At  these  places  the  channel  has 
been  widened,  and  the  intention  is  to  still  further  increase  the  width.  For  vessels 
of  small  draft  there  is  no  difficulty  in  entering  or  leaving  Baltimore  Harbor.  It  la 
only  in  the  day  time^  when  it  is  difficult  to  distinguish  the  buoys  which  mark  the 
turning  points,  and  for  large  steamers^  that  additional  aids  to  navigation  are  needed. 
A. light-house  is  most  wanted  at  the  mouth  of  the  Cutoff  Channel,  i.  e.,  where  this 
channel  joins  the  Craighill.  On  account- of  the  impressible  character  of  the  ahoal, 
and  the  liability  to  damage  or  destruction  by  fields  of  moving  ice,  no  light-honse 
other  than  an  expensive  one  can  be  made  permanent.  The  estimated  cost  of  a  suit- 
able structure  is  $60,000. 

!NoT£. — An  appropriation  of  $60,000  was  made  for  the  establishment 
of  this  station  to  mark  the  entrance  to  Baltimore  Harbor  in  the  sundry 
civil  appropriation  act  approved  on  August  18, 1894.  The  plans  for  the 
structures  are  now  being  made,  and  the  work  will  be  pushed  as  rapidly 
as  is  practicable. 

4.91,  Seven-Foot  Knoll,  mouth  of  Patapsco  River,  Chesapeake  Bay,  Mary- 
lantL — A  fuel  platform  was  built  under  the  superstructure  in  October, 
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and  varioas  minor  repairs  were  made.  An  examination  of  the  snb* 
Btrnctiire  by  a  diver  showed  that  all  the  water  braces  and  some  of  the 
cast-iron  sleeves  to  which  they  were  secure<l  had  been  broken  by  the 
movement  of  heavy  masses  of  ice  against  the  light-honse.  The  foun- 
dation piles  were  found  to  be  comparatively  sound,  but  the  clustei^s  of 
oak  piles  placed  around  the  light-house  in  1884  as  an  ioe  breaker  had 
disappeared.  As  the  structure  was  somewhat  weakened  by  the  loss  of 
its  water  braces  and  the  breaking  of  the  cast-iron  sleeves,  it  was  decided 
to  deposit  heavy  riprap  stone  around  the  light- house  to  strengthen  it 
and  receive  the  brunt  of  any  future  attacks  by  the  ice.  Accordingly, 
in  November  about  790  cubic  yards  of  stone  were  properly  distributed 
about  the  site. 

— .  White  BockSj  Patapsoo  River ^  Maryland^ — There  is  a  group  known 
as  the  White  Kocks,  standiug  about  15  feet  above  high-water  level  at 
the  entrance  to  Bock  Creek,  a  stream  emptying  into  the  Patapsco  Biver 
between  the  Seven- Foot  Knoll  light-house  and  Fort  Carroll,  on  the  west 
side  of  the  river.  They  are  now  surrounded  by  deep  water,  and  the 
creek  in  their  vicinity  forms  an  excellent  harbor  for  the  numerous  small 
craft  engaged  in  the  oyster  and  garden-truck  business,  and  plying  to 
and  from  Baltimore.  This  trade  gives  constant  employment  to  a  large 
number  of  men,  <^  oystering "  in  the  winter  months  and  ^<  trucking'' 
during  the  rest  of  the  year.  In  stormy  weather  their  vessels  resort  for 
safety  to  the  harbor  in  Bock  Creek,  the  only  available  one  for  many 
miles  on  the  river,  but  the  rocks  at  the  entrance,  in  the  absenbe  of  light 
or  fog  bell,  constitute  an  obstruction  and  a  source  of  serious  danger. 
An  inexpensive  structure,  supporting  a  light  and  fog  signal,  will  do  all 
that  is  needed  by  that  class  of  vessels.  It  is  estimated  that  a  light  and 
fog  signal  can  be  placed  on  White  Bocks,  at  the  entrance  to  Bock  Creek, 
Patapsco  Biver,  Maryland,  for  not  exceeding  110,000,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefor. 

49J^f  493.  Cutoff  Channel  range^  Fatapnco  River ^  Maryland. — A  severe 
storm  on  August  28, 1803,  carried  away  the  bridge,  built  of  timber  and 
stone,  connecting  the  front  beacon  with  the  shore,  and  washed  out  the 
strip  of  land  originally  purchased  for  a  means  of  communication  between 
the  beacon  and  the  keeper's  dwelling  on  shore.  Hence  it  was  deemed 
best  to  fit  the  beacon  for  occupancy  by  the  keeper  rather  than  to  under- 
take to  rebuild  the  bridge  and  purchase  a  new  right  of  way.  The 
adopted  plan  included  the  providing  of  a  suitable  boat  for  the  keeper 
and  the  erection  of  a  boat  landing  and  davits.  These  changes  were 
made  in  October,  when  some  minor  repairs  were  also  made  to  the  sta- 
tion. An  oil  house,  rectangular  in  plau ,  constructed  of  heavy  sheet  iron 
and  with  room  for  1,000  gallons  of  mineral  oil,  was  purchased  and  deliv- 
ered at  the  light-house  depot    It  will  soon  be  erected  on  its  site. 

494.  Fort  Carroll^  Patapsco  River ^  Maryland. — A  new  water  tank,  to 
replace  the  old  one,  was  put  in  position  and  minor  repairs  were  made. 
8263  L  H 7 
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497,  Lazaretto  Pointy  Baltimore  Harhor^  Marylq/tid, — ^A  part  of  the 
light-house  site  is  low  groaud,  which  at  times  receives  the  drainage 
from  adjoining  property.  An  attempt  is  being  made  to  rectify  this  by 
transferring  earth  from  the  elevated  portion  of  the  grounds  to  the  low 
area.    About  288  cubic  yards  were  moved. 

498,  Pooles  Island^  off  the  mouth  of  Gunpowder  River^  Chesapeake  Bay^ 
Maryland. — On  April  10,  1894,  two  red  sectors  were  placed  in  this  light 
in  order  to  indicate  turning  points  in  the  channel  to  the  eastward  of 
the  light-house. 

501.  Havre  de  Grace^  mouth  of  tlie  Susquehanna  River^  Maryland. — 
Severe  storms  in  October,  accompanied  by  unprecedentedly  high  water, 
caused  considerable  damage  to  the  coal  house,  fences,  board  walks,  and 
the  like.  These  were  repaired  or  rebuilt,  and  the  debris  was  cleared 
away. 

504.  Currituck  Beach^  seacoast  of  North  Carolina. — A  topographical 
survey  of  the  light-house  site  was  made. 

505.  Bodie  Island^  seacoast  of  North  Carolina, — A  topographical  sur- 
vey of  the  light-house  site  was  made. 

506.  Cape  Hatisras^  seacoast  of  North  Carolina, — A  topographical 
survey  of  the  light-house  site  was  made.  Various  minor  repairs  were 
made. 

508.  Outer  Diamond  Shoals,  off  Cape  Hatteras,  North  Carolina. — ^The 
Board  determined  that  the  failure  of  the  attempt  in  1891  by  the  con- 
tractors, Messrs.  Anderson  &  Barr,  to  place  the  substructure  of  a  light- 
house on  the  Outer  Diamond  Shoal,  off  Cape  Ilatteras,  should  not 
end  the  matter,  but  that  a  second  attempt  to  found  a  light-house  on  the 
shoal  should  be  made.    To  this  end  it  was  decided  to  have  borings 
made  at  the  locality  so  as  to  ascertain  what  kind  of  structure  would  he 
best  suited  to  existing  conditions.    A  boring  apparatus  was  designed, 
consisting  of  a  skeleton  iron  frame,  20  feet  square  and  32  feet  high,  sur- 
mounted by  a  platform  from  which  operations  could  be  carried  on.    This 
framework  was  composed  principally  of  iron  tubing  7|  inches  in  diam- 
eter.   Through  the  four  corner  tubes  passed  solid  wrought-iron  piles,  6 
inches  in  diametier  and  50  feet  long,  provided  at  the  lower  ends  with 
cast-iron  disks,  3  feet  in  diameter,  for  firm  anchorage  in  the  shoal.    The 
apparatus  was  equipped  with  a  system  of  water  pipes  and  hose  for  the 
application  of  the  water-jet  in  sinking  the  disk-fitted  piles.    That  it 
might  be  floated  to  the  site  and  better  manipulated  when  there,  two 
pontoons  were  provided,  one  attached  to  each  of  two  opposite  sides  in 
such  manner  that  it  could  easily  be  liberated  when  desired. 

After  the  delivery  at  the  Lazaretto  depot  of  the  different  parts  of  the 
apparatus,  they  were  loaded  on  the  barge  and  taken  to  Newport  News, 
Va.,  on  May  10, 1894,  where  the  use  of  suitable  shears  and  derricks  was 
secured.  On  May  17  the  complete  apparatus,  with  pontoons  connected, 
weighing  46  tons,  was  lifted  from  the  barge  and  placed  in  the  water  by 
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means  of  the  large  shears  of  the  Newport  News  Shipbuilding  and  Dry 
Dock  Company. 

An  account  of  the  subsequent  operations  is  best  given  by  the  follow- 
ing extract  from  the  rex>ort  of  Mr.  Julius  E.  Rettig,  superintendent  of 
construction  of  the  Light- House  Board,  under  whose  personal  charge 
the  work  was  conducted : 

On  Monday  morning.  May  21, 1  took  my  quarters  on  the  /.  Z>.  Joneff,  the  Menitt 
Wrecking  Organization's  steamer,  to  wait  for  suitable  weather.  On  Wednesday 
morning,  May  23, 1  telegraphed  the  New  York  office  of  the  wrecking  organization,  to 
have  their  steamer  report  at  Newport  News  as  soon  as  practicable,  and  at  12  o'clock 
noon  the  steamer  was  made  fast  to  the  wharf  at  the  shipyard,  dose  to  theapparatns, 
where  it  required  but  a  short  time  to  drill  the  intelligent  crew  of  the  vessel  for  the 
work  to  be  performed  at  the  site.  At  1  p.  m.  on  Wednesday,  May  23,  the  7i-inch 
towline,  connected  to  the  structure  by  a  long  rope  bridle,  took  up  its  slack  and  we 
left  port  on  our  long  journey,  with  a  speed  of  from  3  to  3i  miles  per  hour.  Nothing 
unusual  occurred  on  our  journey ,  tlie  apparatus  floated  and  towed  like  a  well-designed 
vessel,  and  had  it  not  been  for  the  leakage  of  the  pontoon  on  the  port  side  of  the 
structure,  which  made  water  at  the  rate  of  three-fourths  cubic  foot  per  hour,  and 
which  was  pumped  at  sea  every  12  hours,  the  apparatus  required  no  special  attention. 
In  leaving  the  capes,  a  heavy  swell  from  an  easterly  direction,  caused  by  the  storm 
on  the  21st  of  May,  was  met,  but  as  it  had  little  effect  upon  the  structure  no  further 
notice  was  taken  of  it,  and  we  proceeded  on  our  journey  without  making  a  single  stop. 

On  Friday  morning,  May  25,  we  arrived  at  Cape  Hatteras.  I  located  the  position 
of  our  steamer  and  we  proceeded  on  our  new  course  toward  the  buoys,  which  came 
in  sight  at  1  p.  m.  The  tide  and  the  sea  were  not  suitable  at  the  time  for  grounding 
the  structure,  and  I  conteuted  myself  on  that  day  with  taking  soundings  on  a  line 
from  deep  water  to  the  buoys  in  range  of  the  main  light  at  Hatteras.  Finding 
that  the  soundings  were  exactly  as  indicated  to  me  in  a  letter  from  Lieut.  Com- 
mander Garrett,  U.  8.  Navy,  we  anchored  at  a  distance  of  about  2  miles  from  the 
buoys  on  the  east  side  of  the  shoals,  where  we  remained,  not  having  the  least  anxiety 
about  bad  weather,  until  Sunday  morning  at  7  o'clock,  when  all  indications  and 
conditions  of  the  weather  were  such  that  the  grounding  of  the  apparatus  could  be 
attempted.  High  tide  occurred  at  the  shoals  at  11:30  a.  m.  At  7  a.  m.  we  had 
everything  ready  for  work,  the  anchors  for  mooring  the  steamer  alongside  the  struc- 
ture after  it  had  been  grounded  were  ready  to  let  go  at  a  moment's  notice;  the  ves- 
sel slowly  approached  the  final  resting  place  of  the  apparatus.  At  11  a.  m.  the  men 
wero  stationed  on  the  structure,  and  at  11 :  30,  when  a  moderate  sweU  and  not  only  a 
choppy  sea  but  a  strong  current  prevailed  around  us,  the  apparatus  struck  bottom,  the 
valves  in  the  pontoons  were  opened,  and  within  15  minutes  the  pontoons,  which  had 
so  faithAilly  carried  the  structure,  were  liberated  and  floated  off  in  a  southeast 
direction,  impelled  by  a  current  too  strong  to  enable  us  to  save  them  without  the 
saciifice  of  much  valuable  time.  While  all  this  was  going  on  the  steamer's  crew 
unfastened  the  towline  and  placed  the  moorings  at  the  comers  of  a  square  having 
a  circumscribed  circle  of  from  600  to  700  feet  in  diameter,  with  the  structure  located 
at  its  center,  and  at  1  p.  m.  the  vessel  was  securely  moored  alongside  the  frame- 
work and  ready  to  furnish  water  under  pressure  through  two  2i-inch  hose  for  driving 
the  four  piles  by  which  the  structure  was  to  be  secured  to  the  bottom.  The  first 
pile  was  sunk  to  the  contemplated  depth  of  13  feet  into  the  sand  and  secured  to  the 
structure  within  10  minutes;  the  second  pile  went  like  the  first;  the  third  was  bear- 
ing upon  the  sand,  and  as  the  water  would  not  discharge  from  the  openings  of  the 
lower  disk,  it  required  underwashing  by  a  24nch  pipe  to  start  circulation,  and  when 
thia  took  place  the  third  pile  went  successfully  into  its  place.    The  fourth  pile 
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started  all  right,  bat  in  its  fall  broke  the  T  of  the  pipe,  which  condacted  the  water 
to  the  disk.  The  T  "^^^  replaced  by  another,  the  disk,  around  which  the  sand  bad 
settled,  was  underwashed  like  that  of  the  third  pile,  and  the  pile  went  down  like 
the  others,  and  at  2  p.  m.  the  stmctnre  was  secured  and  stood  firm  on  the  dreaded 
sboal. 

The  5>inch  pipe  throngh  which  borings  were  to  be  obtained  was  then  screwed 
together  and  washed  into  the  sand  to  a  depth  of  40  feet  below  the  surface  of  the 
shoal,  and  when  this  was  accomplished  a  squall  from  the  southwest  forced  ns  to 
discontinue  our  work.  At  4  p.  m.  the  steamer's  moorings  were  unfastened  and 
soon  after  we  were  on  our  way  to  our  old  anchorage. 

During  the  night  the  weather  became  settled  again.  On  Monday  morning  a  per- 
ieot  calm  prophesied  a  day  which  in  reality  could  not  be  better  and  more  suitable 
for  onr  work.  The  steamer  went  under  way  at  5:30  a.  m.  It  was  moored  along- 
side the  beacon  again  at  7  a.  m.,  when  within  three  hours  the  3i-inch  and  2-iDdi 
pipes  were  sunk  as  contemplated  and  the  borings  to  a  depth  of  105  feet  beloiv  the 
surface  of  the  shoal  were  secured.  The  water  for  washmg  the  piles  and  pipe«  wsi 
furnished,  by  the  steamer's  wrecking  pump  under  pressure  of  120  pounds  per  square 
inoh,  but  this  pressure  had  to  be  reduced  when  the  3i-inch  and  2-inch  pipes  were 
nearly  sunk  to  their  nequired  depths,  for  the  friction  of  the  water  and  sand  on  the 
outer  sorfiaces  of  ^e  pipe  was  so  great  that  it  stopped  the  descent  of  the  pipes  by 
their  own  weights.  The  borings,  which  were  brought  up  in  the  annular  space 
between  the  pipes,  were  caught  in  a  canvas  bag  above  the  surfSoce  of  the  sea  and 
consisted  mainly  of  fine  alluvial  sand.  *  ^  *  The  structure  was  then  cleared  of 
all  unnecessary  planks  and  timbers,  the  moorings  of  the  vessel  were  taken  op,  and 
at  11  a.  m.  on  Monday,  May  28,  we  left  for  Norfolk,  Va.,  where  we  arrived  at  S  a.  ni. 
on  May  29  without  having  had  a  single  accident  during  our  undertaking. 

The  structure  is  surmounted  by  a  mast  52  feet  high^  crossed  with 
small  pieces  of  board,  to  serve  as  a  day  miark. 

In  coBsequeuce  of  the  successful  establishment  of  the  iron  boring 
frame  the  Board,  at  its  session  of  June  4, 1894,  directed  the  engineer 
secretary  to  have  plans  prepared  for  a  skeleton  iron  structure  to  be 
supported  on  heavy  iron  piles,  which  are  to  be  driven  by  the  water  jet; 
the  tower  to  contain  quarters  for  the  keepers,  a  fog-signal  apparatus, 
and  a  hyperradiant  lens.  Such  plans  are  now  being  drawn  in  the 
office  of  the  Board. 

526.  Laurel  Pointy  Albemarle  Sound,  North  Carolina, — A  workmg 
party  was  sent  on  the  the  tender  Jessamine  in  September,  with  the 
necessary  materials  and  plant,  to  repair  the  injuries  done  by  ice  to  this 
light-house.  Heavy  timbers  were  laid  on  the  horizontiil  braces,  arooDd 
comer  and  center  piles,  and  on  these  supports  jackscrews  and  blocks 
were  placed.  After  the  removal  of  the  fuel  platform  from  under  the 
house  the  superstructure  was  lifted  from  the  foundation  and  blocked 
up,  the  broken  columns  were  removed  from  the  sockets,  and  the  seven  | 
new  columns  were  inserted  in  their  places.  The  house  was  lowered  on 
to  the  new  columns,  all  of  the  tension  braces  were  replaced,  and  the 
new  work  was  painted.  The  fuel  platform  was  restored  to  its  position 
and  the  jackscrews  and  temporary  supports  were  removed.  Bepairsof 
a  general  character  were  also  made. 
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— .  Alligator  River j  at  or  near  Oreat  Shoaly  mouth  of  Alligator  River^ 
North  Carolina, — The  followiug  recommendatiou,  which  was  made  in 
the  Board's  last  four  aimual  reports,  is  renewed : 

There  are  no  lights  on  the  south  side  of  Albermale  Soond,  between  Croatsn  aad 
Lanrel  Point  light-houses,  a  distance  of  about  30  miles.  Alligator  Kiver  furnishes 
the  only  harbor  in  this  distance.  The  general  and  local  interests  of  navigation  an 
of  au^cient  magnitude  to  Justify  the  erection  of  a  light-house  at  this  locality.  It 
can  be  built  at  an  estimated  cost  of  $20,000.  Recommendation  is  made  that  an 
appropriation  of  this  amount  be  made  therefor. 

— .  Blockade  Shoal^  off  Poric  Point jOn  Roanoke  Island^  Croatan  Sound j 
North  Carolina. — The  following  paragraph  from  the  Board's  reports  for 
the  last  seven  years  is  repeated  and  the  recommendation  therein 
renewed: 

There  are  eleven  steamers  running  regularly,  together  with  a  large  number  of  sail- 
ing ^-essels  passing  this  point.  Much  property  has  been  d/oetroyed  and  many  serious 
accidents  have  occurred  in  the  vicinity  for  the  want  of  a  light,  and  the  navigation 
of  these  waters  is  dangerous  and  much  dreaded.  The  obstructions  to  the  westward 
of  the  narrow  channel,  constructed  during  the  war  of  the  rebellion,  have  never  been 
removed.  This  is  also  a  turning  point  for  vessels  navigating  the  sound ,  and  steam- 
ers, after  leaving  Croatan  and  Roanoke  Marshes  lights  for  this  point  can  make  it  by 
steering  a  single  course  only.  The  Board,  therefore,  is  of  opinion  that  a  light*hoase 
and. fog  signal  should  be  established  here,  and  it  is  recommended  that  an  appropria- 
tion of  $20,000  be  made  for  the  purpose. 

— .  Rodman  Point  Shoal  and  Windmill  Point  Shoal^  Pamlieo  Rivery 
North  Carolina, — For  improving  the  navigation  of  Pamlico  River  and 
entrance  at  night  into  the  i)ort  of  Washington,  N.  C,  lighted  beacons 
were  substituted  for  tb  e  buoy s^  respectively,  marking  these  shoals.  The 
Bodman  Point  Shoal  light  is  a  fixed  white  tubular-lantern  light  10  feet 
above  mean  high  water,  on  a  pile  painted  black,  standing  in  8  feet  of 
water.  Windmill  Point  Bhoal  light  is  fixed  red,  shown  from  a  tubular 
lantern  10  feet  above  mean  high  water,  on  a  pile  painted  red,  standing 
in  7  feet  of  water. 

— .  Wreck  Pointy  southeast  of  Cape  Lookout,  North  Carolina, — The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  last  four  annual 
reports,  is  renewed : 

The  establishment  of  a  small  light  on  this  point  would  be  of  great  assistance  to  a 
large  number  of  vessels  that  seek  a  lee  under  Cape  Lookout.  A  suitable  structure 
ean  not  be  built  at  this  isolated  site  for  less  than  $6,000.  It  is  recommended  that 
an  appropriation  of  that  amount  be  made  therefor. 

— .  Beaufort  Harbor ,  North  Carolina, — The  following  recommenda- 
tion, which  was  made  in  the  Board's  last  four  annual  reports,  is  re- 
newed: 

The  harbor  of  Beaufort,  N.  C,  is  the  only  one  of  importance  between  Chesapeake 
Bay  and  Wilmington,  N.  C,  a  distance  of  some  200  miles.  It  is  the  natnnil  outlet 
to  the  inland  commerce  of  northern  and  middle  North  Carolina,  and  affords  a  refuge 
for  vessels  overtaken  by  storms  on  this  exposed  coast.  A  large  number  of  coast! n<]^ 
vessels  from  the  North  Carolina  rivers  and  sounds  pass  out  to  sea  by  this  harbor, 
thereby  avoiding  the  dangerous  navigation  outside  of  capes  Hatteras  and  Lookout. 
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The  annual  commerce  of  this  port  is  about  $1,000,000.  The  dei)th  of  -water  at  lo^w 
tide  is  13  feet  6  inches,  and  the  width  of  the  channel  at  the  bar  entrance  is  1,000  feet. 
The  inlet  width  is  7,000  feet,  and  there  is  good  anchorage  inside  in  25  feet  at  low- 
water.  The  channel  across  the  bar  is  straight,  and  if  properly  marked  by  range 
lights  it  would  be  the  safest  and  easiest  harbor  to  enter  between  Cape  Henry  and 
Savannah.  The  estimated  cost  of  establishing  the  necessary  lights  is  $10,000.  It  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

— .  Tobago  day  heaeon^  Middle  Ground^  Rappahannock  River ^  Virgin  la, — 
This  middle  groand  has  but  4  feet  of  water  on  it.  A  prominent  mark 
there  would  be  a  valuable  aid  to  the  navigation  of  tbnt  part  of  the 
river.  It  is  proposed  to  erect  a  screw-pile  beacon  at  Tobago.  This  it 
is  estimated  will  cost  not  to  exceed  $3,000.  Recommendation  is  made 
that  an  appropriation  of  this  amount  be  made  therefor. 

.   REPAIRS. 

Repairs,  more  or  less  extensive,  were  made  during  the  year  at  the 
following- named  stations: 


428.  Cape  Henry,  Va. 

435.  Nansemond  River,  Va. 

443.  York  Spit,  Va. 

452.  Bens  Rock,  Va. 

453.  New  Point  Comfort,  Va. 
456.  Bowlers  Rock,  Va. 
466.  Blakistone  Island,  Md. 
470.  Upper  Cedar  Point,  Md. 
473.  Jones  Point,  Va. 


482.  Sharps  Island,  Md. 

484.  Bloody  Point  Bar,  Md. 

489.  Craighill  Channel  (front),  Md. 

500.  Fishing  Battery,  Md. 

527,  528.  Edentou  Harbor  Range,  N.  C. 

529.  Roanoke  River,  N.  C. 

631.  Roanoke  Marshes,  N.  C. 

533.  Hatteras  Inlet,  N.  C. 


LIGHT-SHIPS, 


4J26.  Cape  Charles  light-veasely  No,  49,  entrance  to  Chesapeake  Bay^ 
Virginia, — This  vessel  was  replaced  upon  her  station  July  <%  1893.  She 
remained  on  her  station  during  the  year.  In  that  time  she  received 
no  repairs. 

431.  Bush  Bluff  light-vessel,  JVb.  46,  entra/nce  to  Norfolk,  Elizabeth 
River,  Virginia. — This  vessel  was,  at  the  beginning  of  the  year,  relieved 
by  light- vessel  Ko.  40,  at  the  Gape  Charles  station.  On  July  5  she 
was  withdrawn^  and  after  some  repairs  were  made  to  her  hull,  she  was 
on  July  31  moored  off  Wolf  Trap  Shoal,  Chesapeake  Bay.  On  August 
28,  during  a  heavy  gale,  an  explosion  occurred  in  her  port  boiler  from 
the  collapsing  of  the  steam  chimney,  killing  the  engineer  in  charge 
and  one  seaman.  An  investigntion  and  report  was  made  as  to  the 
cause  of  this  explosion.  The  vessel  was  continued  on  her  station,  and 
the  bell  was  used  as  a  fog  signal  until  December  10,  when  she  was 
withdrawn.  The  starboard  boiler  was  thoroughly  overhauled  and 
repaired,  and  she  was  replaced  off  Wolf  Trap  on  March  16.  The  old 
light-house  tender  Holly  was  used  as  a  relief  light-vessel  and  is 
now  stationed  off  Bush  Bluff  light-station.  The  schooner  Drift,  bor- 
rowed from  the  Coast  and  Geodetic  Survey,  was  used  during  the  year. 
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part  of  the  time  as  a  relief  light- vessel  at  Wolf  Trap  light-statiou  and 
part  of  the  time  at  Bash  Bluff  light-station. 

— .  Cape  Lookout  Shoals  light-vesaelj  North  Carolina, — ^The  following 
recommendation,  made  in  the  Board's  last  two  annual  reports,  is 
renewed : 

Cape  Jjookont  Shoals  extend  8  miles  beyond  the  point  of  the  cape.  There  are  dan- 
geroos  breakers  on  the  Bhoals  5  miles  from  the  cape.  When  a  yessel  drawing  more 
than  15  feet  of  water  has  made  sufficient  offing  to  Just  clear  these  shoals,  she  is  10 
miles  distant  from  the  Cape  Lookout  light.  Although  this  light  is  of  the  first  order, 
shown  from  a  tower  150  feet  high,  and  should  be  seen  a  distance  of  18  miles  under 
favorable  circumstances,  it  may  happen  during  thick  or  hazy  weather  that  a  mariner 
may  fail  to  see  it  in  time  to  avoid  that  line  of  shoals.  A  light-ship  of  the  improved 
model  now  constructed  for  use  at  exposed  Ktations  and  provided  with  a  steam  fog 
signal,  to  cost  $70,000,  approximately,  would  be  a  valuable  aid  to  navigation,  if  placed 
near  the  southern  extremity  of  the  shoals.  It  is  therefore  recommended  that  an  appro- 
priation of  that  amount  be  made  therefor. 

454.  Wolf  Trap  Shoal  light-vessel^  No»  46j  Chesapeake  Bay,  Virginia. — 
On  July  31, 1893,  this  vessel  relieved  the  tender  Holly^  then  moored  as 
a  light-ship  ofif  this  shoal,  and  remained  on  the  station  antil  December 

10. 1893.  From  Angnst  28  to  December  10,  1893,  her  fog  signal  was 
disabled,  and  during  that  time  the  bell  was  used  as  a  fog  signal.  On 
December  10, 1893,  she  was  relieved  by  the  schooner  Drift^  which  had 
no  steam  fog  signal,  but  only  a  bell  struck  by  hand.  Light- vessel  No. 
46,  having  been  repaired,  relieved  the  Drift  on  March  16, 1894,  and  was 
still  on  the  station  at  the  close  of  the  fiscal  year.  This  vessel  was  sta- 
tkmed  off  Wolf  Trap  about  7  months  and  24  days. 

POO  SIGNALS   OPEKATED  BY   STEAM   OR  HOT-AIR   ENGINES. 

426.  Cape  Charles  light-vessel,  No.  49^  entrance  to  Chesapeake  Bay^  Vir- 
ginia.— ^Thi9  12-inch  steam  whistle  was  in  operation  175  hours  during 
the  year  and  consumed  about  13f  tons  of  coal. 

428.  Cape  Henry j  entrance  to  Chesapeake  Bay,  Fir^inta.  — This  first- 
class  steam  siren,  in  duplicate,  was  in  operation  some  202  hours  during 
the  year  and  consumed  about  llf  tons  of  coal. 

454.  Wolf  Trap  Shoal  light-vessely  No.  46j  Chesapeake  Bay^  Virginia. — 
The  12-inch  steam  whistle  of  this  vessel  was  in  operation  during  the 
7  months  and  24  days  that  she  was  on  the  station  for  about  39^  hours, 
during  which  she  consumed  about  6^  tons  of  coal. 

DAY  OR  UNLIGHTED  BEACONS. 

Outer  Diamond  Shoaly  off  Cape  Hatteras,  North  Carolina. — Skele- 
ton  iron  frame,  surmounted  by  a  mast  with  crossed  boards ;  erected  May 

27. 1894. 

By  authority  of  the  Department,  the  old  material  comprised  in  the 
btuldings  at  Thomas  Point,  Sandy  Point,  Greenbury  Point,  and  Smith 
Point  discontinued  light-stations,  was  disposed  of  in  June  at  public 
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sale.  Some  of  these  'bnildings  had  been  incladed  in  the  list  of  day 
marks.  The  old  tower  at  Thomas  Point  fell  on  February  28, 1804.  Of 
last  year's  list,  the  building  at  Clay  Island  has  also  iUlen. 

BUOYAGE. 

The  buoyage  of  this  district  is  in  good  condition.  All  buoys  were 
cared  for  by  the  tenders,  with  the  exception  of  the  stakes  in  Gore  Sound 
and  the  buoys  inside  the  bar  at  Bogae  Inlet.  Small  buoys  were  made 
for  this  inlet,  and  it  is  proposed  to  employ  a  local  pilot  to  care  for  them. 
The  stakes  in  Core  Sound  were  renewed  by  contract  under  the  super- 
vision of  the  buoy  master  for  North  Carolina  sounds. 

DEPOTS. 

Laaaretto  Point,  Baltimore,  Md. — In  September  and  October  tempo- 
rary quarters  were  fitted  up  for  the  custodian  in  the  south  end  of  the 
storehouse,  as  the  rooms  previously  occupied  by  him  in  the  north  end 
of  the  building  were  needed  for  other  purposes.  Slight  repairs  also 
were  made  to  the  tin  roofs  of  the  wings  of  the  storehouse  and  to  the 
wharf  and  sea  wall.  The  depot  is  in  good  condition.  The  shifting  of 
the  quarters  of  the  custodian  does  not  remove  the  necessity  of  a  dwell- 
ing at  the  depot  for  his  use,  as  set  forth  in  the  last  four  annual  reports. 
The  recommendation,  made  in  the  last  four  annual  reports,  with  refer* 
ence  thereto  is  repeated. 

Attention  is  invited  to  the  necessity  of  proriding  a  dweUing  at  this  depat  for  tlw 
accommodation  of  the  depot  keeper  and  his  family.  Their  quarters  in  the  ware- 
house are  unsuitable  and  uncomfortable,  and  even  were  the  rooms  not  required  for 
other  purposes  it  would  cost  nearly  as  much  to  make  them  comfortably  habitable  as 
it  would  to  build  a  new  dwelling.  About  one-third  of  the  space  on  the  upper  floor 
Ml  reserved  for  the  use  of  custom-house  inspectors,  and  the  large  and  mcreaaiog 
amount  of  work  on  hand  in  the  district  demands  the  use  of  all  storage  and  shop  niom 
available.  The  depot  keeper  must  be  constantly  on  the  spot,  and  can  not  live  away 
from  the  premises.  There  is  ample  room  on  the  Government  tract  for  sncli  a  build- 
ing as  is  required,  and  it  can  be  built  for  $2,500.  An  appropriation  of  this  amoont 
is  earnestly  recommended. 

Paint  Lookout,  Md. — No  repairs  were  made.  The  depot  is  in  good 
condition.  Injury  is  done  to  the  wharf  piles  by  vessels  landing  here 
for  unofficial  purposes,  such  as  excursion  and  passenger  steamers.  The 
metal  sheathing  is  chafed  fW>m  the  piles,  and  the  latter  are  thus  sut>- 
jected  to  attack  and  destruction  by  the  shipworm. 

Portsmouth^  Va. — The  fences  inclosing  the  premises,  which  were 
demolished  by  a  storm  during  the  preceding  month,  were  rebuilt  in 
November.  Dnring  June  some  immediately  necessary  repairs  were 
made  to  the  wharf.  Two  hundred  and  ten  running  feet  of  outside  rail,  6 
by  12  inches,  and  93  feet  of  raiUng,  4  by  12  inches,  were  scarfed,  notched, 
and  bolted.    Some  67  pine  and  10  oak  piles  were  replaced  by  new. 
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About  980  nmning  feet  of  old  joists  were  eat  out  and  renewed.  Some 
8,140  square  feet  of  new  decking  were  spiked  down.  The  ironwork  of 
tbe  crane  was  refitted  to  thedeckihg,  and  its  foandation  was  strength- 
ened. The  decayed  wood  of  the  tramway,  333  feet  long,  was  removed 
and  replaced  by  new,  and  the  rails  were  relaid.  Some  temporary  repairs 
were  made  at  the  same  time  to  the  coal  and  buoy  sheds  and  to  the  cus- 
todian's dwelling.  The  old  picket  fence  around  the  latter  was  taken 
down  and  replaced  by  a  new  one.  Additional  land  adyoining  the  depot 
was  purchased  in  1892  in  order  to  increase  tbe  wharf  and  storage  facil- 
ities, but  no  benefit  can  be  derived  from  tbe  purchase  in  tbe  absence  of 
an  appropriation  to  make  tbe  necessary  improvements. 

The  following  recommendation,  made  in  the  Board's  last  annual 
report,  is  renewed : 

To  make  the  repairs  snggetted  and  to  extend  the  present  wharf  alon^  the  water 
front  recently  acquired  by  parchaee  will  cost,  it  is  estimated,  $40,000,  and  an 
appropriation  of  that  amount  is  recommended. 

Washingt&nj  N",  C. — No  repairs  were  made  during  the  year. 

TENDERS. 

The  Jessumine. — ^The  principal  work  of  this  steamer  was  in  connection 
with  the  construction  of  new  light-houses.  She  assisted  in  the  trans- 
lK)rtation  of  materials  for  Gape  Charles,  Hog  Island,  Pages  Bock,  and 
Wolf  Trap  ligbtstations^  making  five  trips  to  the  first-named  station. 
She  assisted  in  making  repairs  at  Matbias  Point  Shoal,  Upper  Cedar 
Point,  Seven- Foot  Knoll,  Cutoff  Channel,  Smitb  Point,  Laurel  Point, 
Back  River,  Fort  Carroll,  and  Sharps  Island  light-stations.  She  was 
used  in  arranging  for  the  exhibition  of  red  sectors  in  Gob  Point  Bar 
and  Pooles  Island  lights;  in  taking  borings  at  the  proposed  sites  for 
Cedar  Point  and  Lower  Cedar  Point  light-houses,  and  in  driving  moor- 
ing piles  at  Wolf  Trap  foundation  pier.  In  this  work,  and  tbe  numer- 
ous inspections  to  ascertain  the  condition  of  stations  witli  reference  to 
needed  repairs,  she  steamed  some  6,202  miles  and  consumed  about  468 
tons  of  coal.  Her  hull  was  cleaned  and  painted  with  germicide  paint, 
her  keel  shoe  was  partly  renewed,  and  small  repairs  were  made  to  her 
hull,  wheels,  and  coal  bunkers.  Bepairs  were  made  to  the  boiler,  and 
she  was  docked  and  her  hull  was  scraped  and  painted.  Bepairs  were 
also  made  to  her  engine,  and  she  was  provided  with  a  new  rudder. 

The  Thistle. — This  tug  was  mainly  employed  in  towing  scows  laden 
with  materials  for  the  construction  of,  and  in  attendance  upon  working 
parties  at.  Gape  Charles  and  Hog  Island  light-stations;  in  the  trans- 
portation and  setting  up  of  the  lens  for  Pages  Bock  light-station;  in 
tbe  repairs  at  Seven-Foot  Knoil,  Cutoff  Channel,  New  Point  Comfort, 
Craighill  Channel,  and  Bloody  Point  Bar  stations,  and  in  inspecting 
the  discontinued  light-stations  at  Thomas  Point,  Oreenbury  Point,  and 
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Sandy  Point.  Her  boiler,  engine,  rudder,  and  keel  shoe  were  repaired. 
On  a  conBumption  of  some  213  tons  of  coal  she  steamed  aboat  6,605 
miles. 

The  Maple. — This  steamer  was  in  service  daring  the  whole  year.  She 
steamed  some  18,520  miles  and  consumed  about  1,425  tons  of  coaL 
Fires  were  hauled  from  under  her  boilers  for  50  days;  she  worked  578 
buoys  and  recovered  18  buoys;  she  visited  174  light-houses,  delivered 
229  tons  of  coal,  113  cords  of  wood,  and  left  rations  at  38  light-stations. 
The  crew  were  employed  in  cleaning  and  painting  buoys  70  days  at 
buoy  depots.  She  was  on  duty  17  days  in  the  Sixth  light-house  dis- 
trict, and  was  eight  days  in  towing  barges  from  Baltimore  to  th%  new 
Gape  Charles  light-station,  and  18  days  in  towing  and  attending  to 
light- vessels. 

The  Violet, — This  steamer  ran  about  10,840  miles  and  consumed  some 
665  tons  of  coal.  She  worked  447  buoys,  rebuilt  8  beacons,  visited  150 
lights,  delivered  134  tons  of  coal  and  63  cords  of  wood,  delivered 
rations  to  17  lights,  and  annual  supplies  to  20  lights  in  Forth  Carolina, 
worked  31  days  at  the  Portsmouth  buoy  depot  cleaning  and  painting 
buoys,  and  was  under  repairs  71  days  during  the  year.  Her  bottom 
was  resheathed,  and  she  is  being  generally  overhauled  and  repaired. 
A  new  boiler  is  being  built  by  contract,  and  will  be  placed  in  the  vessel 
in  August.  A  new  rudder  was  also  fitted,  and  a  steam  steerer  was 
introduced.  Ui)on  the  completion  of  this  work  the  tender  mil  be  in 
flrst-class  condition. 

TheHoUy, — The  vessel  was  put  out  of  commission  as  a  light-house 
tender,  and  was  used  as  a  relief  light- vessel.  She  is  now  stationed  off 
Bush  Bluff,  Virginia. 

TAe  Drift. — This  schooner,  borrowed  from  the  Coaat  and  Geodetic 
Survey,  was  used  duriug  parts  of  the  year  as  a  relief  light- vessel  at 
Bush  Bluff  and  Wolf  Trap  light-stations.  She  is  now  laid  up  at  the 
Portsmouth,  Va.,  buoy  depot. 

The  Bramble. — This  vessel  is  used  to  supply  gas  to  the  beacons  in 
Currituck  Sound.  As  soon  as  her  services  can  be  spared  it  is  proposeil 
to  lay  her  up  for  necessary  repairs  to  her  boiler  and  engine. 
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SIXTH  DI8TBI0T, 

The  Sixth  district  extends  from  New  River  Inlet,  North  Carolina,  to 
and  inelading  Jupiter  Inlet,  Florida,  and  includes  all  the  aids  to  navi- 
gation within  these  limits  on  the  coasts  and  in  the  bays,  rivers,  and 
harbors  of  North  Carolina,  South  Carolina,  Oeor§^a,  and  Florida. 

Inspector, — Commander  M.  B.  8.  Mackenzie,  U.  S.  Navy. 

Engineer, — Capt.  Enc  Bergland,  Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are — 

Liighfc- houses  and  beacon  lights,  including  140  post  lights 206 

Light-ships  in  position 3 

I>Ay  or  unlighted  beacons 40 

Fog  signals  operated  by  steam 2 

Fog  signals  operated  by  clockwork 3 

TVhistliug  buoys  in  position 6 

Bell  bnoya  in  position 16 

Other  buoys  in  position 900 

Steamer  Wi$taria,  buoy  tender  and  for  inspection  and  supply 1 

Schooner  Pharos,  for  construction  and  repair 1 

It  is  necessary  to  state,  before  reporting  in  detail  upon  the  work  of 
the  year,  that  this  district,  since  the  date  of  the  last  annual  report,  was 
visited  by  two  storms  of  great  severity.  The  first  storm,  in  August,  18d3, 
was  preceded  by  cyclones  off  the  coast  on  the  15th,  20th,  and  23d,  and 
the  high  seas  engendered  by  them  culminated  on  August  27-28  in  a 
tide  in  the  Sixth  light- house  district  higher  by  2  feet  than  any  which 
has  been  recorded.  The  center  of  the  storm  crossed  the  coast  line 
between  Savannah  and  Charleston  leaving  desolation  in  its  course  and 
causing,  it  is  estimated,  a  loss  of  more  than  2,000  lives  on  the  sea  islands 
oi  South  Carolina.  Its  force  was  very  great  as  far  south  as  Cape  Can. 
averal,  Florida,  and  as  far  north  as  Bull  fiay  on  the  South  Carolma 
coast.  On  the  Savannah  River  5  barks  were  wrecked  within  a  quarter 
of  a  mile  of  Tybee  Knoll  Cut  front  ligbt,  and  in  Charleston  Harbor  the 
wrecks  were  numerous.  The  lighthouse  schooner  Pharos^  then  at 
anchor  m  the  bight  at  Cape  Canaveral,  narrowly  escaped  being  driven 
ashore  after  parting  the  chains  of  3  anchors  which  she  had  down 
at  the  time.  The  Wolf  Island  front  beacon  was  overturned  by  the  force 
of  the  sea.  The  Tybee  bea<;on  was  undermined  and  overturned.  The 
structures  of  the  Tybee  Knoll  Cut  front  beacon,  Elba  Island  front  bea- 
con. Bloody  Point  front  beacon,  Daufuskie  Island  front  beacou  and  the 
wharf  at  the  rear,  Hilton  Head  front  beacon,  Paris  Island  front  and 
rear  beacons,  Morris  Island  front  beacons,  and  Fort  Sumter  and  Bull 
Bay  liglit-stations  sufiered  seriously,  small  structures  being  earned 
some  distance  from  their  foundations  and  larger  ones  being  iivjured  by 
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wind  and  tide.  Boat  landings  and  elevated  wooden  plank  walks,  of 
which  there  are  some  miles  in  this  district,  suffered  especially,  and 
almost  all  of  them  required  such  extensive  repairs  as  to  make  it  econom- 
ical to  rebuild  them.  This  also  was  the  case  with  the  long  wharves  at 
Tybee  Knoll  Gut  and  Daufuskie  Island  light-stations,  and  at  the  buoy 
and  supply  depot  at  Charleston.  The  beacons  on  Morris  Island,  South 
Carolina,  were  swept  away  to  sea  so  completely  thafc  nothing  remained 
even  of  the  sand  hills  on  which  they  formerly  stood. 

The  second  storm,  which  occurred  on  ()ctoberll-I3,  crossed  the  coast 
line  going  inland  near  Georgetown,  S.  C,  and  proceeded  northwardly, 
passing  about  100  miles  west  of  Washington,  D.  C.  The  principal 
iiyuries  caused  by  it  were  at  Oeorgetown  and  Oak  Island  Ught-stations, 
the  tide  rising  to  a  height  of  several  feet  on  the  tower  of  the  former  and 
seriously  injuring  the  dwelling  and  front  beacon  at  the  latter  place; 
but,  as  before  striking  the  coast  it  passed  parallel  with  the  land  and 
near  to  it  from  Jupiter  Inlet,  Florida,  to  Oeorgetown,  S.  C,  its  effects 
were  felt  throughout  the  whole  district. 

The  light-house  schooner  Pharos  was  caught  in  its  center  off  the 
Florida  coast  between  St.  Augustine  and  Cape  Canaveral,  to  which 
place  she  was  bound  with  material  and  provisions.  She  lost  her  deck- 
load  andnaphthalaunchaudwasinjuredinhull  and  rigging, butescaped 
shipwreck,  although  several  large  schooners  were  afterwards  reported 
to  have  b^n  lost  in  her  vicinity. 

It  will  thus  be  seen  that  the  whole  district  has  been  twice  subjected 
to  unusual  tests  during  this  year.  It  is  a  matter  of  congratulation  t^at 
it  can  be  now  reported  as  in  good  condition. 

LIGHTHOUSES. 

— •  Cape  Featy  seacoMt  of  North  Carolina, — ^The  following  statement, 
which  was  made  in  the  Board's  last  five  annual  reports,  is  renewed: 

The  shoals  forming  the  continuation  of  this  cape  for  about  18  miles  to  the  south- 
east are  dreaded  by  shipmasteTS  only  a  little  less  than  those  at  Cape  Hatteraa.  At 
•present  a  light-ship  near  the  onter  extremity  of  the  shoals  warns  vessels  of  danger 
and  gives  them  a  good  point  of  departure.  This  aid  to  navigation  can  not  be  dis- 
pensed with;  but  it  is  not  sufficent  to  insure  adequate  protection  to  the  large  num- 
ber of  domestic  and  foreign  vessels  attracted  to  this  point  by  the  considerable  and 
increasing  trade  of  the  neighboring  port  of  Wilmington,  N.  C,  because  of  the  small 
area  lighted  by  it,  and  because  of  its  liability  to  be  set  adrift  firom  its  moorings 
during  heavy  storms,  which  is  the  very  time  when  its  light  is  most  needed.  The 
present  Cape  Fear  light  (Bald  Head),  on  account  of  its  inland  position  and  want  of 
height,  does  not  cover  the  shoal,  and  therefore  does  not  give  sufficient  warning  to 
vessels  when  the  light-ship  may  have  drifted  from  her  moorings.  A  first-order  light- 
house built  on  the  pitch  of  Cape  Fear,  with  a  radius  of  IS^  miles  of  light,  would  be 
seen  so  far  as  to  give  timely  warning,  and  the  fact  of  being  near  enough  to  the  ooast  to 
see  it  would  be  a  sufficient  indication  that  the  observer  should  make  a  better  offing. 
Other  reasons  lor  a  first-order  light-house  here  may  be  found  in  the  better  protection 
it  would  afford  to  the  bight  lying  nortli  of  the  cape,  which  has  been  left  dark  since 
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tha  diBcontiniiuiee  of  Federal  Point  light-stotion  in  1880.  The  pfoposed  light  would 
more  than  compeoBate  for  the  one  disooatluned  at  Federal  Point.  It  may  be  proper 
to  add  that  there  is  no  first-order  light-house  between  Cape  Lookout,  North  Caro- 
lina, and  Cape  Bomam,  South  Carolina,  a  distance  of  about  170  nautical  miles. 
Becent  changes  in  the  lighting  of  the  entrance  to  the  Cape  Fear  River  have  almost  * 
eliminated  the  Cape  Fear  light*honse  (Bald  Head)  as  a  harbor  light.  Its  only  use 
ia  that  of  a  rear  beacon  to  a  stake  light  forming  a  range  to  guide  up  the  nver  after 
crossing  the  bar.  Upon  the  establishment  of  the  proposed  new  light  on  the  pitch 
of  Cape  Fear  the  old  light  might  be  discontinued|  as  the  tower  and  the  keeper's 
dwellmg  are  antiquated  and  discreditable  to  the  Light-House  Establishment. 

Urgent  petitions  have  been  presented  to  the  Light-House  Board  by 
commercial  and  pilot  associations  of  Wilmington,  N.  C,  and  by  ship- 
masters trading  to  that  port,  which  have  had  its  careful  consideration 
and  approval. 

It  is  estimated  that  a  tower  150  feet  high,  with  suitable  oil  room, 

keeper's  dwellings,  and  outbuildings,  on  the  pitch  of  Cape  Fear,  will 

cost  $70,000,  and  it  is  recommended  that  this  amount  be  appropriated 

therefor. 

543.  Cape  Feavy  entrance  to  Cape  Fear  River j  North  Carolina, — As  it 

is  proposed  to  discontinue  this  light  upon  the  establishment  of  a  first- 
order  light-station  on  the  pitch  of  Cape  Fear,  no  expenditures  were 
made  at  the  station. 

544 f  545.  Oak  Island,  mouth  of  Cape  Fear  River ,  North  Carolina. — 
Changes  in  the  channel  at  the  entrance  to  the  Cape  Fear  Biver  have 
resulted  in  rendering  these  lights  useless  as  a  guide  to  vessels.  It  has 
accordingly  been  ordered  that  the  station  be  discontinued  on  July  31, 
1804.  The  illummating  apparatus  and  all  other  usefhl  material  will  be 
taken  down  and  stored  to  be  utilized  elsewhere. 

550-564.  Cape  Fear  post  lights,  Cape  Fear  River,  North  Carolina. — 
Ijower  Swash  Channel  post  light  No.  4  and  Campbell  Island  post  light 
]S'o.  11  were  rebuilt;  the  other  post  lights  are  in  fair  condition  and  are 
fairly  well  attended. 

— .  Range  lights  for  new  dredged  channels  in  the  Cape  Fear  River, 
North  Carolina. — The  following  recommendation,  made  in  the  Board's 
last  two  annual  reports,  is  renewed : 

The  Board  recommended  the  discontinuance  of  ten  of  the  present  post  lights  in  the 
upper  part  of  the  Cape  Fear  River,  and  the  establishment  of  twenty-four  new  post 
lights,  which,  in  connection  with  certain  other  ranges  already  established,  would  con- 
stitute a  system  of  ranges  to  guide  YOHsels  from  the  Cape  Fear  entrance  to  Wilming- 
ton, N.  C,  through  channels  dredged  to  a  depth  of  20  feet  at  mean  low  water.  As  ves- 
sels are  now  carried  by  ranges  one-half  the  distance  between  the  entrance  and  Wil- 
mington, and  then  left  without  further  adequate  guidancci  the  Board  is  of  opinion  that 
to  complete  the  usefulness  of  the  aids  to  navigation  in  the  lower  part  of  the  river 
similar  aids  should  be  provided  to  guide  them  to  their  port  of  destination.  It  is 
estimated  that  this  can  be  done  at  a  cost  not  to  exceed  $3,105,  and  it  is  recommended 
that  an  appropriation  of  that  amount  be  made  for  this  purpose. 

These  channels  have  already  been  dredged  to  the  depth  of  18  feet. 
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565.  Georgetown^  entrance  to  Pedee  River ^  South  Carolina. — A  new 
boathoose  and  700  running  feet  of  new  picket  fence  were  built  and 
various  repairs  were  made. 

569.  Bull  Bay,  north  end  of  Bull  Inland.  South  Carolina.—The  foun- 
dation of  the  dwelling,  injured  by  high  water,  was  repaired  and  a 
wooden  revetment,  connected  with  sand  fences^  was  built  along  its 
front,  at  a  distance  of  10  feet,  for  its  further  protection.  The  sea  is 
making  constant  encroachments  on  the  site,  and  strong  protective  work 
will  be  needed  soon  for  its  protection. 

571, 572, 573.  Charleston  and  Morris  Island  ranges.  South  Carolina. — 
The  repairs  made  to  the  buildings  were  very  extensive.  A  new  boat- 
house,  supported  by  sheathed  piles,  and  2,QP0  running  feet  of  elevated 
plank  walk  were  built,  and  temporary  structures  were  put  up  to  take 
the  places  of  the  front  beacons  which  had  been  carried  away  by  the 
storm.  The  front  beacon  of  the  Morris  Island  south  range  will  last  for 
a  year  or  two,  or  until  the  progress  of  the  improvement  of  the  Swash 
Channel  will  make  this  range  unnecessary. 

574,  575,  576.  Sullivans  Island  ranges,  Charleston  Harbor,  South  Caro- 
lina.— ^The  bridge  connecting  the  dwelling  with  the  rear  beacon,  250 
feet  long,  was  rebuilt  U][K)n  piles  sheathed  with  zinc.  The  color  of  the 
lights  of  the  west  range  was  changed  from  red  to  white  and  the  color 
of  the  front  light  of  the  east  range  from  white  to  red. 

577.  Fort  Sumter,  front  beacon  of  Swash  Channel  range,  Charleston 
Harbor,  South  Carolina, — ^The  keeper's  dwelling,  on  the  berm  of  Fort 
Sumter,  was  carried  away  by  the  st>orm.  The  keei>er  and  his  family 
barely  escaped  with  their  lives.  The  force  of  the  storm  here  over- 
turned the  lO-inch  barbette  guns  mounted  on  the  fort,  and  the  coping 
stones  of  the  parapet  were  washed  away.    A  new  dwelling  was  built. 

576.  St.  Philips  Church,  rear  beacon  of  Swash  Channel  range.  South 
Carolina. — ^This  beacon  continues  to  work  well.  Permission  to  continue 
the  occupation  of  the  steeple  in  which  it  is  situated  for  two  years  longer 
has  been  obtained  from  the  vestry  of  the  church. 

— .  Inland  Passage  bettceen  Charleston,  S.  C,  and  Sullivans  Island, 
South  Carolina. — This  passage  is  about  4^  miles  long,  and  the  channel 
is  tortuous,  in  some  places  narrow,  and  at  night  almost  impracticable 
even  for  steamers.  Two  steam  ferryboats  carry  passengers  and  freight 
between  Charleston  and  Sullivans  Island,  and  several  steamers  and 
numerous  small  saihug  vessels  trade  to  Santee  Eiver  and  Georgetown, 
S.  C.  It  is  prox)Osed  to  establish  six  beacon  lights  for  lighting  this  chan- 
nel, at  an  estimated  fliggregate  cost  of  $875,  and  to  pay  therefor  from 
the  general  appropriation  for  repairs. 

582.  Hunting  Island,  entrance  to  St.  Helena  Sound,  South  Carolina. — 
Some  300  running  feet  of  trestlework  to  connect  the  wharf  with  the 
high  land  was  repaired  with  new  caps^  stringers,  and  decking,  150  feet 
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of  earthen  causeway  was  raised  above  spring  tide  level^  and  700  feet  of 
new  tramway  track  was  laid. 

564  J  565,  Hilton  Head  range  J  seaooast  of  South  Carolifui. — ^The  keeper's 
dwelling  and  the  front  beacon  were  leveled  np,  six  brick  piers  were 
built  under  the  former,  and  its  foundations  otherwise  strengthened. 
The  outbuildings  washed  off  by  the  tide,  were  rolled  back  and  putin  the 
XH>8ition  previously  occupied  by  them ;  300  running  feet  of  sand  fences 
were  built  and  the  bridges  between  thebeacoDS  and  the  fences  at  each 
were  put  in  order. 

566y  567.  Paris  Iskmd  range j  Port  Royal  Sound j  South  Carolina. — The 
repairs  here  were  extensive.  New  boathouse,  etc.,  and  boat  landing 
were  built  and  1,500  running  feet  of  new  picket  fence  lind  4,300  running 
feet  of  new  high  plank  walk  were  built. 

586,  569.  Dau/uskie  Island  range^  seacoast  of  South  Carolina. — The 
repairs  here  were  extensive.  The  house  was  put  into  good  condition  and 
the  1,200  running  feet  of  new  wire  fence  and  1,000  feet  of  new  picket 
fence  were  built.  A  new  wharf,  375  feet  long,  supported  by  68  sheathed 
piles,  a  boathouse,  and  210  feet  of  elevated  plank  walk  were  built. 

590j  591.  Bloody  Point  range^  Dau/uskie  Island,  South  Carolina. — The 
bridge  betweeen  the  beacons  and  the  fences  of  each  were  rebuilt.  The 
boathouse,  kitchen,  storehouse,  etc.,  were  rolled  from  the  places  where 
the  tide  had  carried  them  and  they  were  reerected  in  their  previous 
positions. 

59^j  593.  Tyhee  light  and  beacon,  Tybee  Island,  Georgia. — A  substan- 
tial brick  foundation  was  built  for  the  front  beacon,  and  the  beacon  was 
reerected  and  bolted  to  it  with  iron  rods.  The  second  assistant  keeper's 
dwelling  was  almost  entirely  rebuilt,  1,140  running  feet  of  new  picket 
fence  was  constructed,  and  the  station  was  generally  overhauled  and 
repaired. 

595.  Oyster  Beds,  Savannah  River,  Georgia. — ^The  boat  landing  at  the 
beacon  was  repaired,  and  a  new  one,  with  boathouse,  was  built  near  the 
Fort  Pulaski  wharf.  The  doors  and  windows  of  the  beacon  were 
replaced,  a  part  of  the  masonry  of  the  tower  was  cut  out  and  built  up 
again,  and  the  structure  was  strengthened  by  tie-rods  ending  in  wall 
plates. 

596,  597.  Tybee  Knoll  Cut  range.  Savannah  River,  Georgia. — Two  large 
dredges  collided  with  the  dwelling,  storehouse,  and  oil  house  dur- 
ing the  storm  of  August,  the  line  of  plank  walk  was  broken  in  many 
places  by  the  passage  over  it  of  large  lighters  with  their  anchors 
dragging,  and  a  drifting  bark  went  through  the  wharf.  Hence  exten- 
sive repairs  were  made.  ^  A  new  storehouse,  boathouse,  and  oil  house 
were  built,  4,174  running  feet  of  new  plank  walk  were  constructed,  and 
a  long  wharf  at  the  station  was  put  into  good  condition.  Subsequent 
to  the  repairs  of  the  wharf  a  bark,  which  had  been  driven  ashore  in 
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the  vicinity,  was  dug  oat,  and  in  being  haaled  off  it  injured  the  wharf 
again.  The  owners  of  the  bark  made  certain  repairs,  bat  they  did  not 
restore  it  entirely  to  its  previoos  good  condition. 

696.  Long  I$land  East  Beaeenj  Savannah  River.  Georgia, — A  new  lamp 
hoose  was  bnilt.    The  beacon  is  in  good  condition. 

600^  601.  Venus  Point  rangej  Savannah  River^  South  Oaroltiia.— The 
platform  at  the  rear  beacon  was  rebuilt,  the  boat  landing  and  300 
ranning  feet  of  tresUework  approach  were  renewed,  270  ranning  feet 
of  high  plank  walk  and  5,900  feet  of  low  plank  walk  were  constructed, 
and  a  new  storehoase,  etc.,  was  built.    Various  repairs  were  made. 

602.  Jones  Island^  Savannah  River ^  South  Carolina, — A  new  lamp 
house  was  built  s^d  the  boat  landing  was  repaired. 

604 J  605.  Elba  Island  range^  Savannah  River ^  Georgia. — The  boat, 
house  was  rebuilt,  a  new  boat  landing  and  470  running  feet  of  trestle 
and  elevated  plank  walk  were  constructed. 

609.  Barntoell  Place,  Savannah  River,  South  Carolina.-^ A  new  lamp 
house  was  built  and  the  landing  repaired. 

611,  612.  Fort  Jackson  range,  Savannah  River,  Georgia. — The  brick 
oil  house,  which  had  been  broken  into  by  burglars;  was  repaired,  and 
205  feet  of  trestlework  and  boat  landing  were  restored. 

615.  St.  Catherines  Sound,  seaeoast  of  Georgia. — In  accordance  with 
the  act  approved  March  3, 1893,  for  the  establishment  of  a  fourth, 
order  light-house  on  this  sound,  a  site  was  selected  on  St.  Catherines 
Island,  Georgia,  and  an  unsuccessful  effort  was  made  to  purchase  the 
land  required  for  it  at  a  reasonable  price.  Proceedings  in  condemna- 
tion were  then  instituted  to  obtain  title,  but  were  suspended  upon 
application  of  the  owner  of  the  land,  who  asked  that  an  examination  of 
Ossabaw  Island,  Georgia,  be  made,  to  determine  if  a  site  could  not  be 
found  there,  which,  while  serving  the  public  purposes  as  well  as  the 
site  selected  on  St.  Catherines  Island,  would  be  less  objectionable  to 
him.  The  examination  was  made,  but  proved  futile.  The  owner  then 
demanded  $50,000  for  the  site  originally  selected.  This  price  bemg 
prohibitive,  proceedings  in  condemnation  were  renewed.  Pending  the 
settlement  of  title  no  work  has  been  done. 

618^  619.  Wolf  Island  range^  entrance  to  Doboy  Sound,  Georgia. — ^The 
ft*ont  beacon,  which  was  overturned  by  the  sea  during  an  August  storm, 
was  reerected  on  a  substantial  brick  foundation,  to  which  it  was 
anchored  by  iron  rods.  Some  600  running  feet  of  plank  walk  were  bnilt 
and  various  repairs  were  maile. 

621.  St.  Simon  beacon,  Georgia. — The  proceedings  in  condemnation  to 
procure  title  to  the  site  selected  for  this  beacon  were  begun  in  180% 
and  have  dragged  their  slow  length  along  to  the  point  where  an  award 
has  been  made  by  the  court  having  jurisdiction.  The  title  has  not  yet, 
however,  been  approved,  as  is  required,  by  the  U.  S.  Attomey-GeneraL 
Hence  no  work  has  yet  been  done  at  the  site. 
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— .  The  inside  paBsa>ge  from  Savannah^  Ga.j  to  Femandina^  Fla,» — In 
ite  last  five  annual  reports  the  Board  recommended  that  it  be  empow. 
ered  to  erect  and  maintain  ti^euty-live  post  lights,  in  order  to  facilitate 
the  navigation  of  the  inland  passage  from  Savannah  to  Fernandina,  at 
an  estimated  cost  of  f^^OOO,  and  that  the  appropriation  for  lighting  of 
rivers  be  increased  by  that  amount  to  permit  of  the  establishment  and 
maintenance  of  these  lights.    This  recommendation  is  renewed. 

623^  624.  Amelia  Island  range ^  Fernandina  entrance^  Florida,--The 
permanent  lights  of  this  range  had  been  discontinued,  because  the 
channel  through  which  they  were  intended  to  guide  vessels  shifted  so 
much  and  so  often  as  to  make  them  worse  than  useless.  Hence  light 
wooden  skeleton  structures  which  could  be  easily  moved  to  accommo- 
date them  to  changes  in  the  channel  were  substituted  for  them.  These 
give  satisfaction. 

— .  Mount  Cornelia^  mouth  of  tSi.  Johns  River,  Florida. — The  following 
recommendation,  which  was  made  in  the  Board's  last  five  annual 
reports,  is  renewed : 

The  present  light-honae  at  the  mouth  of  St.  Johns  River,  Florida,  it  of  the  third 
order,  and  for  years  there  have  been  complaints  that  it  was  inefficient  as  a  seaooast 
light,  while  as  a  harbor  light  the  new  jetty  ohaunel  will  soon  require  the  establish- 
ment oi  a  range  to  which  this  structure,  on  account  of  location,  can  not  be  adapted. 
It  has  a  small  base  and  stands  on  marshy  ground,  and  cani  not  be  increased  suffi- 
ciently in  height  to  make  it  a  good  seacoast  light.  A  site  peculiarly  adapted  to  the 
erection  of  a  light-house  is  found  near  the  mouth  of  the  river,  on  its  north  side,  on 
Mount  Cornelia,  which  has  an  extreme  elevation  of  62  feet  above  mean  sea  level,  and 
on  which  a  good  foundation  with  sufficient  area  for  a  modern  light-station  could  he 
had  at  an  elevatiou  of  50  feet  above  mean  sea  level.  A  first-order  light-house,  with 
focal  plane  150  feet  above  its  base,  erected  at  this  point,  would  have  a  focal  plane 
200  feet  above  mean  sea  level  and  a  20-mile  radius  of  light.  This  would  intersect 
with  the  adjacent  seacoast  light  to  the  southward,  situated  at  St.  Augustine,  Fla., 
better  than  the  present  St.  Johns  River  light  does,  and  would  practically  cover  the 
area  now  lighted  by  the  ac^jacent  seacoast  light  to  the  northward,  situated  on  Amelia 
Island,  Florida,  as  its  area  of  light  would  intersect  with  that  of  the  next  most 
northerly  light  at  Little  Cumberland  Island,  Georgia,  and  almost  touch  that  of  St. 
Simon,  Georgia.  The  proposed  light  might  thus  be  made  to  take  the  place  of  two 
or  even  three  third-order  light-houses,  all  old  and  unsightly  structures,  and  provide 
a  bght  second  ouly  on  the  Atlantic  coast  to  that  at  the  Highlands  of  Navesink,  N.  J. 

It  is  recommended  that  an  appropriation  of  9125,000  be  made  for  the 
establishment  of  this  light. 

631-701  and  703-712,  each  inclusive.  St.  Johns  River  post  lights,  Flor- 
ida.— The  beacons  have  been  put  in  good  order. 

715.  Cape  Canaveral,  seacoast  of  Florida.-^On  July  1, 1893,  the  work- 
ing party  which  was  sent  to  move  this  light-station  to  a  safe  site,  under 
the  provisions  of  an  item  in  the  sundry  civil  appropriation  act, 
approved  August  30, 1890,  making  an  appropriation  of  $80,000  for  the 
purpose,  was  landed  at  Gape  Canaveral.  By  October,  quarters,  store- 
houses, a  substantial  wharf  on  sheathed  piles,  a  tramway  2  miles  long, 
and  a  temporary  beacon  with  focal  plane  of  57  feet,  for  service  during 
8253  L  H 8 
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the  period  of  removal  and  reerection  of  the  permanent  light  were 
built  and  on  October  25  the  taking  down  of  the  lantern  of  the  iron 
tower  was  begun.  The  tower  was  taken  down,  hauled  to  the  new  site, 
reerected  on  the  concrete  foundation  which  had  in  the  meanwhile  been 
prepared  for  it,  and  on  June  7, 1894,  it  was  ready  for  relighting.  The 
first>order  light  will  be  shown  from  its  new  position,  and  the  temporary 
fourth-order  light  discontniued,  on  July  26, 1894.  The  new  site  was 
cleared  and  graded.  Some  800  tons  of  material  were  transported  from 
Charleston  and  received  and  handled  at  the  station.  One  keeper's 
dwelling  has  been  removed  and  partly  reerected ;  the  Temoval  of  the 
other  has  been  begun,  and  preparations  have  been  made  for  inclosing 
and  paving  the  new  site.  It  is  expected  that  the  work  will  be  com- 
pleted in  about  three  months. 

716-748.  Indian  River  post  lights^  Florida. — Some  changes  are 
required  and  some  beacons  are  down,  but  all  lights  are  shown.  It  is 
found  to  be  difficult  to  get  reasonable  bids  for  making  required  repairs. 
The  lights,  with  some  exceptions,  are-not  well  attended. 

— .  Reimbursement  of  light-keepers  for  personal  losses  sustained  during 
the  cyclones  of  August  37-28, 1893. — ^A  number  of  keepers  of  light-houses, 
the  officers  and  crew  of  a  light- vessel,  and  the  keeper  of  a  buoy  depot 
sustained  more  or  less  heavy  personal  losses  when  the  stations  where 
they  were  employed  were  wrecked.  Many  of  them  displayed  much 
devotion  to  the  service  and  incurred  great  personal  danger. 

The  Board  therefore  brought  these  matters  to  the  attention  of  the 
honorable  Secretary  of  the  Treasury,  and  he,  in  letters  of  November  9 
and  16,  1893,  and  January  29, 1894,  to  the  Speaker  of  the  House  of 
Representatives,  transmitted  the  sworn  statements  of  each  keeper  as 
to  his  losses,  indorsed  by  Commander  M.  B.  S.  Mackenzie,  U.  S.  Navy, 
inspector  of  the  Sixth  light-house  district,  and  recommended  that  pro- 
vision be  made  by  Congress  for  the  reimbursement  of  the  losses  sus- 
tained by  these  keepers.  The  losses  as  shown  in  these  statements  amount 
to  $2,399.13.  Eecommendation  is  made  that  an  appropriation  of  that 
amount  be  mnde  for  the  reimbursement  of  losses  sustained  by  the  light- 
house employes  in  the  Sixth  light-house  district. 

Similar  losses  were  sustained  by  light-keepers  in  the  Eighth  light- 
house district  during  the  hurricane  of  October  1,  1893.  Statements  of 
the  losses. they  sustained,  duly  approved  and  indorsed  by  the  light- 
house inspector,  were  sent  to  the  Speaker  of  the  House  of  Representar 
tives  by  the  Treasury  Department  in  its  letters  of  January  29,  March 
7,  and  April  3, 1894,  with  recommendation  that  reimbursement  be  made. 
The  sum  of  these  losses,  as  stated,  amounts  to  $2,603.62.  Eecommenda- 
tion is  made  that  an  appropriation  of  this  amount  l)e  made  for  the 
reimbursement  of  the  losses  sustained  by  light- house  employes  iu  the 
Eighth  light-house  district. 
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REPAIRS. 

At  each  of  the  following-named  stations  repairs  of  greater  or  less 
extent  were  made  during  the  year: 


566.  Sampit  River,  S.  C. 
594.  Cockspai  Island,  Ga. 
613,614.  Fig  Ittland  range,  Ga. 
616, 617.  Sapelo  light  and  beacon,  Ga. 
622.  Little  Cumberland  Island,  Ga. 


625, 626.  Tiger  Island  north  range,  Fla. 
690.  St.  Johns  River,  Fla. 
702.  Yolnsia  Bar,  Fla. 
713.  St.  Augnstme,  Fla. 
749.  Jnpiter  Inlet,  Fla. 


LIGHTSHIPS. 

54J2.  Frying-Pan  Shoals  light-vessel  So.  53y  off  Cape  Fear^  North  Caro- 
bnec.—This  is  one  of  the  new  iron  vessels  which  has  steam  power  for 
sell'propulsion,  and  has  a  hawse  pii)e  througb  the  stem.  This  vessel 
went  safely  through  both  the  August  and  October  cyclones.  In  the 
latter  she  lost  her  boats  and  had  her  whole  deck  house  badly  wrecked. 
A  Bew  boat  was  sent  to  her  as  soon  as  practicable.  The  Rattlesnake 
Shoal  light-vessel  No.  34,  having  been  driven  ashore  in  the  August 
cyclone  the  relief  vessel  No.  29  was  put  on  that  station,  so  that  there  was 
no  relief  available  for  the  Frying- Pan  Shoais  station.  For  some  weeks 
after  the  October  cyclone,  the  weather  near  Frying-Pan  Shoals  was  very 
bad  and  the  officers  and  crew  went  through  a  trying  experience.-  As 
soon  as  light- vessel  No.  34  was  got  ofi'  the  beach  and  repaired,  she  was 
sent  to  the  Frying-Pan  Shoals  station,  and  light-vessel  No.  53  was 
brought  in,  her  bottom  cleaned  and  painted,  and  a  new  deck  house  was 
built 

570,  Rattlesnake  Shoal  light-vessel  No,  34^  off  Charleston^  8,  C, — 
This  vessel  parted  both  cables  duriug  the  cyclone  of  August, 
1893,  and  was  driven  ashore  on  Long  Island  Beach,  Sonih  Carolina. 
The  officers  and  crew  are  entitled  to  great  credit  for  their  excellent 
behavior  under  these  trying  circumstances.  Belief  light- vessel  No.  29 
was  put  on  Rattlesnake  Shoal  light-station.  Light- vessel  No.  34  was 
hauled  off  from  the  beach  under  contract,  and  was  thoroughly 
repaired.  Light-vessel  No.  34  not  only  went  through  the  August 
cyclone,  but  she  was  on  the  beach  during  the  October  cyclone  and  suf- 
fered severe  thumping.  It  cost  but  $1,800  to  put  her  in  good  repair. 
This  shows  something  of  her  strength.  On  May  31, 1894,  light- vessel 
No.  29  was  brought  in  firom  the  Rattlesnake  Shoal  station,  and  light- 
vessel  No.  34  was  placed  on  the  new  Charleston  station. 

583.  Martins  Industry  light-vessel  No.  i,  off  Port  Royal  entrance^  South 
Carolina. — ^This  vessel  parted  her  heavy  moorings  in  the  August  cydone 
and  dragged  her  second  anchor  until  she  was,  to  all  appearances  of  the 
sea,  in  the  breakers.  She  lost  her  boats.  The  master  had  three  ribs 
broken*  The  mate,  as  soon  as  the  storm  broke,  worked  the  vessel  back 
M  nearly  as  possible  to  her  proper  position.    The  weather  not  being 
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clear  enough  to  see  marks,  and  the  buoys  being  dragged  out  of  x>08ition, 
he  found  whcL  the  weather  cleared  that  she  was  still  out  of  position. 
He  then  got  under  way  again  and  worked  the  ship  up  to  her  position. 
When  visited  by  the  tender  the  light- vessel  was  found  to  be  almost 
exactly  where  she  should  be.  In  the  October  cyclone  this  vessel  was 
filled  even  full  to  the  rail  by  one  sea  that  boarded  her. 

— .  Relief  light-vessel  No.  J^9. — ^This  light- vessel  was,  in  August,  1893, 
put  on  Rattlesnake  Shoal  light- station  to  take  the  place  of  light- vessel 
No.  34,  which  was  stranded  during  the  August  cyclone.  On  May  31, 
1894,  light- vessel  No.  29  was  relieved  and  was  brought  in  and  laid  up 
for  future  use  as  a  relief  light- vessel. 

DAY  OR  UNLIGHTBD  BEACONS. 

There  are  in  this  district  40  day  or  unlighted  beacons. 

FOG  SIGNALS  OPERATED  BY  STEAM  OB  HOT-AIR  ENGINES. 

54-^.  Frying-Pan  Shoals  light-vessel  No.  53^  North  Carolina. — ^This 
vessel  was  off  her  station  for  repairs  in  January  and  February,  and  there 
was  no  fog  during  the  other  ten  months  of  the  year,  and  therefore  the 
signal  has  not  been  in  use  throughout  the  year. 

583.  Martins  Industry  li{/ht-ve8sel  No.  i,  South  Carolina. — This  12-inch 
st«am  whistle  was  in  operation  about  26  hours,  and  consumed  some 
2  tons  of  coal. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  fair  order. 

DEPOTS. 

CasUe  Pinekney^  Charleston  Harbor^  South  Carolina. — The  custo- 
dian's dwelling  was  repaired.  The  stone  breakwater  around  dwelling 
and  storehouse  was  raised  and  strengthened.  The  wharf  was  repaired, 
and  a  house  for  the  gas  tank  and  a  boathouse  were  built. 

The  following  extract  from  the  joint  report  of  the  Inspector  and  engi- 
neer of  the  Sixth  light-house  district,  dated  September  12, 1893,  describes 
the  destruction  of  the  old  dexM)t  and  shows  the  necessity  and  gives  the 
cost  of  a  new  depot : 

The  effect  of  the  storm  upon  the  depot  was,  in  brief,  to  undermine  the  fonndationB 
of  the  storehouse,  tear  off  its  weatherboarding,  lay  open  its  contents  to  the  action  of 
the  winds  and  sea,  and  to  scatter  its  stores  in  every  direction  and  lor  long  distances. 
On  the  wharf,  60  by  200  feet,  a  great  part  of  the  decking  was  torn  loose  from  the  joists, 
and  in  some  measure  the  joists  were  broken,  and  in  places  even  the  caps  were  parted 
from  the  piles,  with  the  result  of  dropping  into  the  water  below  sinkersy  anoliors, 
and  buoys.  Boats  stored  on  the  land  m  rear  of  the  fort,  high  above  the  ground, 
were  washed  away  and  lost,  and  even  the  keeper's  dwelling,  which  was  built  sev- 
eral feet  above  the  general  level  of  the  site,  was  in  serious  danger  Arom  the  waves. 

As  the  storm  did  great  injury  to  many  light-stations,  carried  two  light- vessels 
ftani  their  moorings,  and  drifted  many  buoys  fh>m  their  positions,  there  was  a  great 
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demand  made  upon  the  depot  for  stores  and  supplies  at  the  yery  time  that  its  defects 
and  weakness  had  deprived  the  district  of  its  reserves. 

The  lesson  taught  by  all  this  is  that  our  de]^ots  should  be  so  built  as  to  be  able  to 
resist  the  greatest  storms,  and  so  located  as  to  permit  of  the  construction  of  solid 
buildings  on  firm  foundations.  That  such  structures  can  be  built  on  the  water 
fronts  of  the  district  is  evidenced  by  the  present  condition  of  the  only  two  granite 
piers  in  Charleston,  and  of  the  granite  sea  wall  along  the  east  front  of  the  Battery, 
which  are  as  solid  as  before  the  storm.  But  such  structures  can  not  be  built  at 
Castle  Pinckney  without  so  great  an  expenditure  for  foundations  as  would  make 
them  cost  much  more  than  similar  buildings  on  a  proper  site  with  the  cost  of  site 
added  to  them,  because  the  island  upon  which  Caatle  Pinckney  stands  is  nothing 
but  a  mud  fiat,  and  was  used  by  the  Light-House  Establishment  only  because,  while 
an  urgent  necessity  existed  for  a  depot,  no  funds  were  available  for  the  purchase  of 
a  proper  site,  and  the  War  Department  permitted  the  occupation  of  the  Castle 
Pinckney  reservation  without  charge. 

The  building  of  a  fort  at  this  point,  at  great  cost  for  foundation,  was  Justified  by 
its  position  in  the  system  of  defense  of  Charleston  Harbor,  but  has  been  abandoned 
by  the  War  Department.  It  is  8upport«*d  on  piles,  but  has  sunk,  and  with  it  the 
island  in  the  vicinity,  until  the  surface  of  the  latter  is  below  high-water  level,  and 
this  subsidence  has  continued  more  or  less  since  the  depot  was  established  in  1879, 
necessitating  the  building  up,  from  time  to  time,  of  the  surface  with  sand  taken  from 
the  fort,  and  a  system  of  woodea  platforms,  with  riprap  stone  protection,  of  dwelling 
and  storehouses,  which  is  in  itself  a  source  of  expense  in  maintenance.  Besides  the 
great  exposure  of  the  wharf  structure  to  easterly  winds  and  seas,  it  has  been  found 
necessary  on  two  occasions  to  extend  it  farther  into  Folly  Island  Channel,  in  conse- 
quence of  the  shoaling  up  at  its  head,  and  it  is  probable  that  further  extension  will 
be  re<inired  in  the  future  from  the  same  cause. 

A  minor  unsnitableness  or  inconvenience,  but  a  very  real  one,  comes  from  its  sepa- 
ration by  nearly  a  mile  of  water  from  the  nearest  part  of  Charleston,  over  which 
there  is  uo  public  ferry  or  menus  of  communication. 

For  all  these  reasons  it  seems  fitting  that  a  better  depot  should  be  provided  for 
this  district,  and  if  a  change  is  to  be  made  no  more  favorable  time  for  it,  pecuniarily, 
than  the  present  is  likely  to  be  found,  because  the  old  depot  now  requires  repairs 
ecitimated  at  $6,814,  of  which  $4,500  might  be  saved  if  it  is  determined  to  abandon 
It,  and  because  of  the  dismantled  and  broken  condition  of  the  wharves  on  the  water 
front  of  Charleston,  which,  before  permanent  repairs  are  made  to  them,  could  prob- 
ably be  purchased  at  lower  prices  than  will  rule  again  for  some  years. 

if  a  change  is  approved  by  the  Board,  and  in  our  opinion  a  change  must  come 
sooner  or  later,  we  would  respectfully  recommend  that  adequate  provision  be  made 
for  a  first-class  depot,  all  the  stmctures  of  which  should  be  of  the  best  quality  and 
of  briek,  iron,  and  granite  or  concrete.  This  would  demand  a  site  with  a  water 
fh>nt  of  180  feet,  to  allow  for  two  wharves,  40  feet  wide,  with  a  slip  between  of  100 
fbet,  and  a  depth  inland  of,  say,  150  feet,  for  the  convenient  location  of  offices,  store- 
house, coal  shed,  oil  and  paint  house,  and  lamp  shop,  and  such  a  piece  of  property 
could  probably  be  purchased  noir  for  between  $25,000  and  $30,000. 

The  following  approximate  estimate  is  submitted,  viz : 

Two  twin  docks,  partly  on  iron-screw  and  partly  on  iron-sleeve  piles,  with 
iron  superstructure  excepting  decking,  each  to  have  8,000  square  feet  of 
surface,  at  $25,000 $50,000 

One  iron  coal  shed,  3,200  square  feet  of  surface,  with  automatic  loading  and 
unloading  railway,  complete,  with  cars 12, 000 

One  iron  boat  shed  for  spare  boats 800 

One  brick  and  iron  fireproof  oil  and  paint  house 1,000 
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One  briek depot-keeper's  dwelliDg $4*000 

One  brick  lamp  shop  of  1,200  square  feet  floor  surface,  with  tools  and  fnmi- 

ture 5,000 

One  brick  storehouse,  with  offices  on  second  story,  40  feet  by  80  feet  in  plan, 

furnished 20,000 

One  sea  wall  350  feet  lon|(,  of  granite  or  concrete,  at  $60  per  linear  foot 17, 500 

110, 300 

Site,  say 30,000 

Add  10  per  cent  for  contingencies 14, 090 

Total 154,330 

It  is  estimated  that  the  legal  expenses  may  bring  tlie  total  cost  of 
the  depot  up  to  $155,000,  and  it  is  again  recommended,  as  it  was  last 
year,  that  an  appropriation  of  this  amount  be  made  for  the  purchase  of 
a  site  for  a  depot  at  or  near  one  of  the  dock  piers  at  Charleston,  S.  C,, 
and  for  the  erection  thereon  of  suitable  buildings. 

TENDERS. 

The  Wistaria, — This  steamer  replaced  and  relieved  431  buoys,  painted 
361,  repaired  29,  and  recovered  10  buoys,  and  did  27  days'  work  at 
depot.  She  transported  the  inspector  quarterly  to  inspect  light-sta- 
tions and  light-ships,  and  delivered  to  light-ships  some  120  tonsof  coal 
and  12  cords  of  wood.  She  steamed  some  17,707  miles,  with  an 
expenditure  of  about  967  tons  of  coal  and  3^  cords  of  wood.  She  was 
77  days  and  17  hours  in  motion,  243  days  and  14  hours  under  steam, 
and  121  days  and  10  hours  without  fires  under  her  boiler.  The  bottom 
was  thoroughly  repaired,  and  a  new  condenser  was  put  in.  For  this 
purpose  the  tender  was  out  of  the  district  from  October  4  to  December 
16.  During  the  August  cyclone  the  Wistaria  was  lying  in  the  custom- 
house dock,  it  being  thought  better  to  take  the  risk  of  slight  damage 
from  chafing  to  that  of  being  driven  ashore,  so  that  her  services  would 
not  be  available  when  most  needed.  She  sufiered  slight  damage,  the 
port  guards  being  badly  wrecked.  It  is  due  to  the  skill  and  zeal  of  the 
officers  and  crew  that  she  wass  not  very  seriously  damaged.  They  were 
for  this  commended  in  a  letter  addressed  to  them  by  the  honorable  the 
Secretary  of  the  Treasury,  and  their  pay  was  doubled  for  September, 
1893,  during  which  month  they  had  suffered  so  great  hardship  and  done 
such  hea\'y  duty. 

The  Pharos. — ^This  schooner  was  employed  on  repair  and  construction 
duty.  During  July  and  August  she  was  engc^ged  at  Cape  Canaveral 
light-station,  Florida.  After  losing  anchors  and  chains  and  narrowly 
escaping  shipwreck  in  the  cyclone  of  August,  she  put  back  to  Charles- 
ton to  refit.  During  September  she  was  engaged  in  making  temporary 
repairs,  urgently  needed,  at  Morris  Island,  Tybee,  Tybee  Knoll  Cut| 
Venus  Point,  Sapelo,  and  Wolf  Island  light-stations.    Daring  October 
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she  loaded  for  Cape  Canaveral,  and  although  caught  in  the  cyclone  of 
this  month,  with  the  resulting  loss  of  the  deck  load  and  naphtha  launch, 
and  injury  to  hull  and  rigging,  she  completed  her  voyage,  discharged 
tbe  remainder  of  her  cargo,  and  returned  to  Charleston.  She  was 
hauled  out  on  the  marine  railway  in  the  fall,  when  leaks  were  stopped, 
the  metal  on  the  bottom  was  patched,  sails,  hawse  pipe,  bulwarks, 
galley,  and  boats  were  repaired,  and  the  naphtha  launch  was  replaced. 
Then  she  made  extensive  repairs  to  Paris  Island  light-station.  South 
Carolina.  During  February  and  March  she  was  engaged  in  making 
repairs  at  Daufuskie  Island  and  Hilton  Plead  light-stations.  South  Caro- 
lina, and  in  loading  materials  for  repairs  of  stations  on  the  Savannah 
liiver,  Georgia.  During  April  and  May  she  was  engaged  in  repairing 
Tybee  Knoll  Cut,  Venus  Point,  Oyster  Beds,  and  Tybee  light-stations. 
Dining  June  she  repaired  Wolf  Island,  Sapelo  Island,  and  Hunting 
Island  light-stations.  Then  she  returned  to  Charleston  to  be  herself 
repaired,  after  a  year  of  continued  and  arduous  service.  She  will  be 
calked,  have  her  bottom  coppered,  her  rails,  rudder,  and  hatches 
repaired,  her  standing  and  running  rigging  overhauled,  and  be  painted. 
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SEVENTH  DISTRICT. 

The  Seventh  district  extends  from  just  south  of  Jupiter  Iidet,  Florida, 
to  the  mouth  of  the  Perdido  River,  Florida,  and  includes  all  aids  to 
navigation  on  the  Atlantic  and  Gulf  coasts  of  Florida  within  these 
limits. 

Inspector. — ^Commander  William  B.  Newman,  U.  S.  Navy. 

Engineer. — ^M%j.  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army. 

There  are  in  this  district — 

Light-houBeB  andlighted  beacons 34 

Day  or  unlighted  beacons 36 

Whistling  buoys  in  position 3 

Bell  buoys  in  position 5 

Other  buoys  in  position 251 

Steamer  Laurel,  buoy  tender  and  for  supply  and  inspection 1 

Steamer  Arbuttu,  for  construction  and  repair  in  the  Seventh  and  Eighth  districts .  1 

LIGHT-HOUSES. 

— .  Hillshoro  Inlet,  offffillsboro  Pointj  between  Jupiter  Inlet  and  Foicey 
Rocks  UghtSj  Atlantic  comt  of  Florida. — The  following  recommendation, 
which  was  made  in  the  last  nine  annual  reports  of  the  Board,  is  renewed, 
with  the  recommendation  that  $90,000  be  appropriated  for  this  pur- 
pose: 

The  establishment  of  a  light  at  or  near  Hillsboro  Point,  Florida,  would  be  of  great 
assistance  to  aU  vessels  navigating  these  waters.  Steamers  bound  southward^  after 
making  Jupiter  lulet  light,  hug  the  reef  very  closely  to  avoid  the  current.  The  dan- 
gerous reef  making  out  from  Hillsboro  Inlet  compels  them  to  give  it  a  wide  berth 
and  to  go  out  into  the  Gulf  Stream.  Vessels  coming  across  from  the  Bahama  Banks 
would  be  able  to  verify  their  position  if  a  light  were  placed  here ;  a  difficult  matter 
in  case  they  fail  to  make  Ju|>iter  Inlet.  The  establishment  of  this  light  would  com- 
plete the  system  of  lights  on  the  Florida  reefs.  The  Board  therefore  renews  the 
recommendation  that  $90,000  be  appropriated  for  this  purpose. 

— .  Biscayne  Bay,  at  the  southern  end  of  the  peninsula  of  Florida,  Gulf 
of  Mexico. — This  sheet  of  navigable  salt  water  is  about  40  miles  long, 
with  an  average  width  of  some  8  miles.  There  is  no  light  on  it,  as  the 
private  light  formerly  maintained  from  January  to  June  of  each  year 
has  been  discontinued.  The  light,  it  is  claimed,  was  not  only  of  great 
service  to  the  vessels  navigating  the  bay,  but  also  to  vessels  seek- 
ing to  enter  from  the  outside  through  either  the  Cape  Florida  or 
the  Bear  Gut  Channel,  as  it  could  be  seen  outside  through  each  of 
these  channels.  It  is  estimated  that  a  proper  light  could  be  estab- 
lished here  at  a  cost  not  to  exceed  $1,000.  Becommendation  is  made 
that  an  appropriation  of  this  amount  be  made  therefor. 

755.  Sand  Key,  near  Key  lf«rt.  Gulf  of  Mexico,  Florida.— Ivon  frames 
are  being  made  for  putting  up  the  red  sectors  at  this  station. 
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756.  Key  West^Key  Westlslandy  Out/ of  MexioOy  Flandu.— TJitder  the 
appropriation  act  approved  March  3, 1893,  plans  and  specifications  were 
prepared  for  increasing  the  height  of  the  tower,  bids  were  received  for 
the  metal  work,  and  project  for  completion  of  the  work  submitted.  The 
work  will  be  done  as  soon  as  practicable.    Yarioas  repairs  were  made. 

760.  Tortugas  Harbor ^  on  a  hdstion  of  Fort  Jefferson,  Oarden  Key,  one 
of  Tortugas  group,  Florida, — The  northerly  red  sector  in  this  light  was 
corrected  so  that  the  southerly  edge  bears  N£.  by  E.  \  £. 

761.  Sanibel  Island^  on  the  east  end  of  Sanibellslandj  near  the  entrance 
to  San  Carlos  Harbor  and  port  of  .Punta  Rassa,  Fla, — ^Gontract  was  made 
for  building  an  oil  house.    Minor  repairs  were  made. 

763.  Oasparilla  Island,  near  the  southern  end  of  Oasparilla  Island, 
entrance  to  Charlotte  Harbor,  Florida. — Contract  was  made  for  building 
an  oil  house. 

767.  Fgmont  Key,  entrance  to  Tampa  Bay,  Florida. — Some  500  run- 
ning feet  of  plank  walk  were  laid,  and  various  minor  repairs  were  made. 
Repairs  to  the  Egmont  Key  wharf  were  also  made  during  the  year. 
They  consisted  in  driving  26  foundation  piles  under  the  wharf.  11 
fender  piles,  and  a  4-pile  cluster  at  end  of  wharf.  A  contract  was  made 
for  building  an  oil  house.  A  red  sector  was  fitted  in  this  light,  and  on 
December  30, 1S93,  its  characteristic  was  changed  from  fixed  white,  to 
fixed  white  with  a  fixed  red  sector. 

The  following  recommendation,  which  was  made  in  the  Board's  last 
annual  report,  is  renewed : 

A  new  dwelling  i8  needed  for  the  assistant  light-keeper.  The  Board  estimates 
that  It  can  be  bnilt  for  not  exceeding  $4,000,  and  It  is  recommended  that  an  appro- 
priation of  this  amount  be  made  for  that  purpose. 

This  is  an  important  light.  At  certain  points  the  seaward  red  sector 
ia  not  visible  at  a  sufficient  distance.  It  is  proposed  to  increase  the 
power  of  this  light  from  the  fourth  order  to  the  third  order,  to  remedy 
this  difficulty.  It  is  estimated  that  it  will  cost  not  to  exceed  $6,000  to 
do  this,  and  it  is  recommended  that  an  appropriation  of  this  amount  be 
made  therefor. 

— .  Tampa  Bay  beaeon^^  Florida. — The  following  is  a  list  of  the  bea- 
cons erected  during  the  year  for  lighting  the  entrance  to  Tainpa  Bay  and 
tbe«chan'nel  through  the  bay  to  Port  Tampa.  The  beacons  will  all  be 
ready  for  lighting  as  soon  as  the  lanterns  are  furnished  and  put  in  place, 
with  the  exception  of  the  four  beacons  in  Hillsboro  Bay,  of  which  only 
the  woodwork  has  been  framed,  and  which  will'  probably  be  completed 
early  in  the  ensuing  year. 

North  CIvannel. — A  conical  day  beacon  to  take  the  place  of  buoy  No. 
2  m  the  Korth  Channel. 

Southwest  Channel. — A  cylindrical  day  beacon  to  take  the  place  of 
buoy  No.  2  m  Southwest  Channel. 

Mullet  Key  Shoal. — A  white- lighted  beacon  off  Mullet  Key  to  replace 
buoy  No.  3. 
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Indian  HilL-^A  white-lighted  beacon  near  Indian  Hill  in  range  with 
baoys  !No8. 1  and  6  and  the  channel  buoys  to  the  northward. 

Wreck  of  steamer  Cool. — ^A  conical  day  beacon  marking  the  wreck  of 
the  steamer  Cool. 

South  Cut. — A  red-lighted  beacon  450  feet  east  by  north  from  old 
beacon  No.  6. 

North  Cut. — ^A  red-lighted  beacon  300  feet  east  of  old  beacon  No.  10, 

Codfish  Point. — A  day  beacon  off  Codfish  Point,  in  Hillsboro  Bay. 

Long  Shoal. — A  white-lighted  beacon  on  Long  Shoal,  in  Hillsboro  Bay. 

Middle  Ground. — A  red -lighted  beacon,  Middle  Ground,  Hillsboro  Bay. 

Depot  Key. — ^A  white-lighted  beacon  off  Depot  Key,  in  Hillsboro  Bay. 

Note. — An  additional  appropriation  of  $1,670.81  was  made  by  the 
sundry  civil  appropriation  act  approved  on  August  18, 18d4,  which  will 
make  it  possible  to  erect  all  the  aids  to  navigation  which  the  Board 
proposed  to  establish  in  Tampa  Bay.  The  work  will  be  finished  at  au 
early  day. 

775.  Anclote  KeySj  on  the  south  end  of  the  most  southerty  of  the  Anclote 
keySj  Florida. — ^A  contract  was  made  for  building  an  oil  house.  Minor 
repairs  were  made. 

778.  Crooked  Eiver,  Florida.— On  July  31, 1888,  $40,000  was  appro- 
priated for  the  erection  of  a  light-house  on  the  mainland  to  westward 
of  Crooked  Kiver,  in  Franklin  County,  Fla.  The  land  for  the  site  was 
selected  and  a  deed  for  12.2  acres,  with  a  tracing  showing  the  location 
and  an  abstract  of  title,  was  sent  on  September  19, 1889,  to  the  IT.  S. 
attorney  for  examination.  The  deed  was  found  to  be  insufficient,  and 
condemnation  proceedings  were  instituted.  In  July,  1891,  the  United 
States  court-house  was  destroyed  by  fire,  and  all  the  papers  in  the  case 
were  burned.  The  papers  were  at  once  duplicated,  and  the  title  to  this 
site  was  approved  on  August  22, 1892,  by  the  Attorney  General  of  the 
United  States.  Section  lines  were  located  and  borings  were  made  to 
determine  the  character  of  the  foundation  soil.  Plans  and  specifica- 
tions have  been  prepared,  and  bids  have  been  invited  for  the  complete 
erection  of  the  light-station. 

779.  Cape  St.  Oeorgey  on  Cape  St.  George,  near  St.  George  Sound,  Flor- 
ida.— Contract  has  been  made  for  building  an  oil  house.  Various 
repairs  were  made. 

— .  Carrabelle  River,  St.  George  Sound,  Gulf  of  Mexico,  Florida. — 
Carrabelle  is  a  town  of  about  1,500  inhabitants.  Its  principal  business 
is  lumber  and  canning  oysters.  It  has  recently  become  the  terminus 
of  a  railroad  from  Tallahassee,  and  is  then  connected  by  steamer 
through  St.  George  Sound,  with  Apalachicola.  Several  tugs  are 
engaged  in  the  lumber  business  and  a  fleet  of  small  schooners  and 
sloops  in  the  oyster  trade.  Carrabelle  River  is  crooked  and  shallow 
and  it  has  but  6^  feet  of  water  at  low  tide.  This  makes  much  night 
work  necessary  in  taking  advantage  of  the  tides.    The  river  entrance 
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is  difficult  at  night,  as  it  la  nearly  at  right  angles  with  the  general 
trend  of  the  stream,  and  hence  lights  are  needed  to  facilitate  its  navi- 
gation. Owing  to  the  peculiar  formation  of  the  bar  it  is  proposed  to 
establish  two  lighted  beacons  in  range  to  aid  in  keeping  the  channel 
over  the  bar,  and  it  is  further  proposed  to  establish  another  lighted 
beacon  on  a  small  island  near  the  town  to  aid  vessels  in  going  up  the 
river.  It  is  estimated  that  these  three  beacons  will  cost  not  to  exceed 
11,000,  and  it  is  proposed  to  pay  for  the  establishment  of  them  from  the 
general  appropriation  for  repairs  of  light- houses,  which  provides  for  the 
erection  of  beacons  under  such  circumstances. 

780^Apal€Lchicola  Bay^  front  heaconj  on  the  dredged  channel  leading 
into  Apalachicola  Bay^  Florida. — ^This  beacon  was  erected  in  1887,  and 
paid  for  from  the  special  appropriation  for  Apalachicola  Bay  range 
lights,  Florida.  In  August,  1890,  the  beacon  was  destroyed  by  a  tug ;  it 
was  rebuilt,  and  destroyed  again  by  the  same  tug  and  a  tow  of  barges 
in  November,  1891 ;  it  was  restored  the  second  time,  and  was  again 
knocked  down  by  a  tug  in  February,  1894.  A  single-pile  beacon  was 
established  in  its  place  by  local  interested  parties.  From  an  examina- 
tion of  the  foundation  soil  it  is  evident  that  it  would  be  imprudent  to 
erect  an  ordinary  pile  beacon.  It  is  therefore  recommended  that  a  more 
substantial  structure  be  placed  there,  on  a  pile  and  concrete  founda- 
tion with  a  cylindrical  concrete  superstructure.  It  is  estimated  that 
the  construction  of  such  a  beacon  will  cost  not  exceeding  $7,000,  and 
It  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

782.  Cape  San  BlaSy  near  the  south  point  of  Cape  San  BlaSy  Florida. — 
Borings  were  made  at  the  new  site  for  this  station  to  determine  the 
character  of  the  foundation  soil.  An  efibrt  was  made  to  determine  the 
geographical  position  for  the  new  light,  but  it  was  unsuccessful  on 
account  of  the  removal  of  the  Coast  Survey  monuments.  Oondemna- 
tion  proceedings  to  obtain  title  to  the  new  site  have  been  instituted,  but 
thus  far  without  result  Contract  has  been  made  for  the  building  of 
an  oil  house. 

— .  St.  Joseph  Point  J  St.  Joseph  Bay^  Gulf  coast  of  Florida. — ^The  fol- 
lowing recommendation,  which  was  made  in  the  Board's  annual  reports 
for  the  last  six  years,  is  renewed: 

The  fishing  fleet  on  this  coast  is  large.  A  southerly  gale  is  calculated  to  drive 
these  vessels  upon  a  lee  shore.  The  only  harbor  of  refuge  for  some  60  miles  is  St. 
Joseph  Bay.  This  is  easily  accessible  in  the  daytime,  but  at  night  it  is  difficult  of 
entrance  without  a  light.  The  Board  is  decidedly  of  opinion  thnt  it  would  be  largely 
to  the  interests  of  the  fishing  fleet  in  particular,  and  the  commerce  and  navigation  of 
the  Florida  coast  in  general,  that  this  light  should  be  established.  It  is  estimated 
that  it  can  be  done  for  $25,000.  A  bill  for  this  pur]k>se  was  favorably  reported  upon 
recently  by  the  Senate  Committee  on  Commerce,  and  the  Senate  inserted  the  item  in 
the  sundry  civil  appropriation  bill,  but  as  it  failed  of  enactment  the  recommenda- 
tion is  renewed. 
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783,  Pensacola^  near  Fort  BarrancaSj  Pens€Lcola  Bay,  Florida. — A  shed 
was  built  in  which  to  store  empty  oil  boxes;  walks  and  steps  were  rebuilt 
and  a  steel  picket  fence  erected  around  buildings.  Various  minor 
repairs  were  made. 

788.  Fort  Barrancas  rear  range^  on  the  bluff  in  the  rear  of  the  front 
light,  Florida. — ^The  wood  foundation  and  substructure  of  the  beacon 
was  replaced  with  substantial  brick  piers,  upon  which  heavy  comer 
posts  were  placed  and  securely  anchored  to  the  piers.  Various  repairs 
were  made. 

— .  Deer  Point,  entrance  to  Santa  Rosa  Sound,  Pensaeola  Bay,  Florida. — 
The  following  recommendation  made  in  the  Board's  last  annual  report 
is  renewed: 

The  establishment  of  a  beacon  light  here,  at  a  cost  not  to  exceed  $1,000,  was  anthor- 
ized  by  the  act  approved  Febrnary  15,  1893,  but  no  appropriation  therefor  haa  yet 
been  made.    The  Board  again  recommends  that  the  amount  be  appropriated.. 

BEPAIBS. 

At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 

750.  Fowey  Rocks,  Fla.  i  759.  Dry  Tortagas.  Fla. 

751.  Carysfort  Reef,  Fla.  785.  Fort  McRae  (front),  F]a. 
753.  Sombrero  Key,  Fla. 

DAY  OB  ITNLIGHTED  BEACONS. 

Two  of  the  fonr  beacons  marking  the  dredged  cuts  from  Tampa  Bay 
to  Old  Tampa  Bay  were  destroyed  by  collision  of  tows.  The  remain- 
ing two  being  in  insecure  condition,  new  beacons  of  five  piles  each  were 
put  down  to  replace  them. 

Florida  Reef  beacovs — Some  of  these  beacons  are  down  and  all 
require  extensive  repairs.  They  are  of  importance  as  day  marks,  and 
are  of  great  assistance  in  na\'igating  along  the  Florida  Beef,  and  they 
should  be  restored  so  as  to  serve  their  original  purpose.  It  is  esti- 
mated that  it  will  cost  not  to  exceed  tlO,000  to  put  them  in  proper 
repair,  and  it  is  recommended  that  this  amount  be  appropriated  there- 
for. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition.  New  buoys  were 
placed  ns  follows:  In  Tampa  Bay  and  entrance  a  buoy  was  placed  to 
mark  a  small  shoal  near  the  entrance  buoy,  north  channel,  on  which 
the  English  steamer  Palatine  grounded;  one  to  mark  a  17-foot  rocky 
lump  in  the  bay  near  the  dredged  cuts  leading  to  Old  Tampa  Bay,  and 
one  in  the  southwest  channel  to  mark  the  south  point  of  Egmont  Key 
Shoal.  In  Key  West  harbor,  at  the  northeast  entrance,  three  buoys 
were  placed  to  mark  a  new  channel,  and  a  buoy,  marked  "Jetty,"  in 
white  letters,  to  mark  the  northwest  end  of  the  submerged  jetty.    In 


1894.  REPOBT   OF  THE  LI0HT-H0U8E   BOABD.  125 

Seventh   District. 

St.  Joseph  Bay,  Florida,  three  buoys  were  placed  to  mark  the  main 
ship  channel. 

The  following  buoys  were  discontinued :  Key  West  Harbor,  Florida, 
main  ship  channel,  channel  rock  having  been  removed  by  blasting, 
the  buoy  marking  it  has  been  discontinued.  Northwest  entrance: 
Tlie  new  channel  having  been  buoyed,  2  buoys  in  the  former  channel 
were  discontinued.  In  all,  10  new  buoys  wei:e  placed  and  3  discon- 
tinued, leaving  an  increase  in  the  buoyage  of  the  district  of  7  buoys. 
Six  buoys  have  gone  adrift  and  1  has  been  sunk ;  4  were  recovered, 
making  the  loss  for  the  year  2  buoys,  1  of  them  the  oldest  whistling 
buoy  in  the  district. 

DEPOTS. 

Tortugas  Harbor ^  Fort  Jeffernon^  Qulf  of  Mexico j  Florida. — ^The  black, 
smith  shop  and  buoy  shed  are  in  f^ood  condition. 

Key  West  buoy  depot  and  coal  skedj  Oulf  of  Mexico^  Florida. — This 
depot  remains  much  the  same  as  it  was  when  reported  last  year.  It 
requires  extensive  repairs  to  make  it  useable,  and  to  save  the  whaif 
and  coal  shed  from  complete  destruction.  This  being  a  sort  of  half- 
way station  in  this  long  district,  it  is  a  very  important  point  from  which 
to  work  buoys  and  to  send  supplies  in  both  directions,  and  at  which 
light-house  steam  tenders  can  take  in  a  supply  of  coal  to  make  runs 
among  the  reef  light-houses  and  with  which  to  return  to  the  main  land. 
It  is  estimated  that  this  wharf  and  coal  shed  can  be  put  in  proper 
repair  for  not  exceeding  $10,000,  and  it  is  recommended  that  an  appro- 
priation of  this  amount  be  made  therefor. 

Egmont  Key,  entrance  to  Tampa  Bay^  €hdf  of  Mexico^  Florida. — The 
coal  and  buoy  shed  are  in  good  condition.  A  complete  set  of  new 
leaders  was  put  on  the  building  and  two  new  cisterns  were  added. 
Temporary  repairs  were  made  to  the  wharf;  the  wharf  was  raised  up 
level,  and  new  fender  piles  were  driven.  This  is  the  only  light-house 
depot  in  the  Seventh  light-house  district  where  fresh  water  can  be 
obtained  except  by  purchase.  The  buoyage  of  the  west  coast  of 
Florida  is  worked  from  this  depot,  and  it  is  highly  necessary  that  the 
wharf  be  made  a  permanent  structure.  It  is  now  merely  a  temx)orary 
structure  and  it  will  require  extensive  and  expensive  repairs  if  retained, 
owing  to  the  ravages  of  the  teredo  and  limnoria.  It  is  estimated  that 
it  will  cost  not  to  exceed  $10,000  to  make  this  a  permanent  structure, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

PcTisacolaj  Flo. — This  depot  is  in  good  condition,  but  it  has  no 
wharf.  The  Navy  coal  wharf  is  a  wreck;  the  fender  and  supporting 
piles  are  nearly  all  gone  and  the  next  southerly  gale  it  is  feared  will 
finish  it.  The  wharf  can  not  be  satisfactorily  or  economically 
repaired.  Wharfage  facilities  here  are  exceedingly  necessary.  It  is 
estimated  that  a  new  wharf  can  be  built  at  a  cost  of  not  more  than 
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$15,000,  and  it  is  recommended  that  an  appropriation  of  that  amoont 
be  made  therefor. 

At  this  depot  fresh  water  has  been  so  scarce  on  account  of  dry 
weather  that  none  for  the  nse  of  the  tender  could  be  spared  by  the 
yard  authorities  for  over  six  months,  necessitating  the  purchase  of  the 
city  water  at  Pensaoola.  In  eveiy  case  the  change  from  rain  water  to 
that  from  driven  well  was  felt  by  those  using  it.  At  this  depot  there 
were  manufactured  during  the  year  319  third-class  and  42  second-class 
shackles  complete;  22  first-class  and  50  second-class  shackles  were 
repaired  and  fitted  with  new  pins  and  keys;  175  first-class  and  second- 
class  pins  were  refitted;  359  second-class  and  355  third-class  keys  were 
made;  07  buoys  were  more  or  less  extensively  patched;  46  buoys  were 
bushed,  and  two  buoys  had  new  eyes  put  in.  All  the  tools,  scaling  ham  - 
uiers,  chain  cutters,  etc.,  needed  by  the  tender  in  buoy  work  were 
made.  The  tender's  smokestack  was  repaired,  and  many  other  repairs 
to  the  tender  and  for  the  light- stations  were  made  by  the  depot  force. 

TENDERS. 

The  Lanrel. — This  steamer  was  constantly  employed  i\t  the  regular 
inspection,  supply,  and  buoy  work  of  the  district.  Her  crew  cleaned 
and  painted  250  buoys,  changed  240  buoys,  and  landed  25  cords  of  wood 
and  64  rations  at  light-stations.  She  made  69  mspection  trips,  and  her 
crew  worked  75  days  in  the  different  depots.  The  crew  bushed  37  buoys 
and  patched  8  while  away  from  the  depot  shop.  She  was  under  steam 
255  days  and  fires  were  hauled  110  days.  In  x>erfi>rming  this  duty  she 
steamed  7,463  nautical  miles  and  consumed,  for  all  purposes,  454  tons 
of  bituminous  coal.  The  hull  of  the  vessel  is  in  fair  condition;  some 
spots  of  dry  rot  were  cut  out  and  replaced  by  the  depot  force.  The 
upper  deck  was  recanvased  while  the  boiler  was  being  repaired.  A 
new  mainsail  and  mainstaysail  were  supplied.  The  smokestack  was 
extensively  repaired.  The  boiler  required  considerable  patching.  The 
starboard  flue,  where  joining  the  flue  sheet,  and  the  flue  sheet  were 
extensively  patched;  since  then  it  has  been  necessary  to  soft  patch  the 
lower  flue  on  the  port  side;  both  the  lower  flues  are  too  thin  to  hard 
patch  satisfactorily. 

Ne^o  tender. — The  Laurel  is  so  old  and  so  frail  that  it  is  quite  evident 
that  she  has  nearly  survived  her  usefulness.  If  she  can  be  kept  in 
commission  until  a  new  tender  is  built  and  ready  for  service  it  will  be 
as  much  as  can  reasonably  be  expected.  It  is  estimated  that  a  tender 
ca^i  be  built  specially  fitted  for  service  in  the  Gulf  of  Mexico  and  its 
tributaries  for  not  exceeding  $80,000,  and  it  is  recommended  that 
appropriation  of  this  amount  be  made  therefor. 
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EIGHTH  DISTRICT. 

The  Eighth  district  extends  from  the  mouth  of  the  Perdido  Aiver, 
the  boundary  between  Florida  and  Alabama,  to  the  Rio  Grande,  the 
southwestern  boundary  of  Texan,  and  iucludes  all  aids  to  navigatiou 
on  the  Gulf  coast  of  the  United  States  within  these  limits,  together 
with  those  in  lakes  Borgne,  Pontchartrain,  Maurepas,  Grand  Lake, 
ai:d  Lake  Chicot,  and  those  on  the  Mississippi  River  below  !New 
Orleans,  La. 

Impector, — Commander  Dennis  W.  Muilan,  U.  S.  Navy,  to  February 
28, 18945  Commander  Joseph  B.  Coghlan,  U.  S.  Navy,  from  February 
28, 1894. 

Ungineer. — M^j.  James  B.  Quinn,  Corps  of  Engineers,  U.  S.  Army. 

In  this  district  there  are — 

Light-houses  and  beacon  lights  (inclading  seventeen  post  lights  on  the  Missis- 
sippi River,  Grand  Lake,  and  Lake  Chicot) 66 

Light  ships  in  position «....  2 

Day  or  nnhghted  beacons 13 

Fog  signal  operated  by  steam 1 

Fog  signals  operated  by  clockwork 11 

Whistling  buoys  in  position 4 

Bell  buoys  in  position 1 

Other  buoys  in  position 96 

Steamer  Panay,  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Arhutug,  for  construction  and  repair  in  tlie  Seventli  and  Kighth  dis- 
tricts   • 1 

LIGHTHOUSES. 

« 

79J2.  Sand  Island^  off  Mobile  Point,  Qulf  of  Mexico,  A  lahama. — A  plank 
walk,  376  feet  long,  was  built  from  the  dwelling  to  the  wharf  and  varioas 
repairs  were  made.  The  sea  is  rapidly  encroaching  upon  the  site  of 
this  light-house  tower  and  threatens  to  undermine  it  soon.  A  jetty, 
built  between  the  ruins  of  the  former  tower  and  the  shore  in  the 
Ticinity  of  the  present  tower,  has  not  prevented  the  erosion  of  the 
site. 

793.  Mobile  Point,  emt  side  of  channel  into  Mobile  Bay,  Alabama, — 
Some  572  feet  of  plauk  walk  was  built  leading  from  the  main  light  to 
the  beacon.  A  x>lank  walk,  with  railing  from  the  dwelling  to  the 
main  light,  and  other  walks  leading  to  the  outbuildings  were  put 
down,  and  various  repairs  were  made. 

797,  Dog  River  Bar  and  Choctaw  Pass  channel  ranges,  beacon  No.  2j 
on  Dog  River  Bar,  Alabama, — A  new  laijnp  house  was  built,  the  beacon 
was  straightened,  and  minor  repairs  were  made* 

799.  Battery  Gladden,  below  the  mouth  of  Mobile  River,  Alabama. — 
Two  wharves  were  built,  one  5  feet  wide  and  160  feet  long,  and  the 
other  3  feet  wide  and  240  feet  long^  and  various  repairs  were  made« 
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— .  The  shi^  ehannelj  Mobile  Bay,  Alabama. — The  establishment  of 
light-stations  here,  at  a  cost  not  exceeding  $60,000,  was  authorized  by 
the  act  approved  February  16, 1893. 

Note.— An  appropriation  of  $30,000  was  made  for  this  purpose  by 
the  sundry  civil  appropriation  act  approved  on  August  18, 1894,  and  it 
was  farther  provided  '^  that  the  total  cost  of  establishing  said  addi- 
tional lights,  under  a  contract  which  is  hereby  authorized,. shall  not 
exceed  $60,000."  Plans  for  the  establishment  of  the  needed  lights  are 
now  being  prepared.  It  is  estimated  that  the  additional  $30,000,  orig- 
inally suggested  as  needed,  will  be  required.  Recommendation  is  there- 
fore made  that  an  appropriation  of  this  amount  be  made  therefor. 

800.  Horn  Island,  eastern  end  of  Horn  Island,  Gulf  of  Mexico^  Missis- 
sippi.— A  wharf  156  feet  long,  and  plank  walks  leading  from  the  dwell- 
ing to  the  outbuildings  were  rebuilt.  Repairs  were  made  to  the  boat- 
house.    Various  other  repairs  were  made. 

SOI.  Round  Island,  off  Pasca^goula,  Qulf  of  Mexico,  Mississippi. — A 
new  iron  fence  around  the  buildings,  and  a  wharf  300  feet  long,  termi- 
nating in  a  T-bead,  were  constructed.  Repairs  were  made  to  dwellings, 
^outbuildings,  walks,  and  the  like. 

602.  Pasoa^oula  Riverfront  beacon,  at  the  entrance  to  FaseagotUa  River, 
•Mississippi. — This  beacon,  which  was  damaged  by  the  severe  storm  of 

October  1, 1893,  was  thorouglily  repaired. 

603.  Pa^cagoula  River  rear  beacon,  at  the  entrance  to  Pasoagoula  River, 
Mississippi. — ^This  beacon,  also  damaged  by  the  severe  storm  of  October 
1, 1893,  was  thoroughly  repaired. 

604.  East  Pasca^oula  River,,  mouth  of  East  Pascagoula  River,  Missis- 
sippi.— ^Extensive  repairs  were  made  at  this  station.  Some  480  tons  of 
ballast,  consisting  of  rock,  oyster  shells,  and  sand  were  placed  on  the 
light-house  reservation,  and  in  front  and  rear  of  the  breakwater. 

605.  Ship  Island,  Gulf  of  Mexico^  Mississippi. — Some  281  cubic  yards 
of  sand  were  placed  around  the  dwelling,  which  was  put  in  good  repair. 

606.  Biloxiy  western  entrance  to  Biloxi  Bay,  Mississippi. — This  station 
was  seriously  damaged  by  the  storm  of  October  1,  1893,  when  the 
breakwater  was  destroyed.  It  is  proposed  to  put  in  a  new  breakwater 
at  the  earliest  opportunity. 

607.  Cat  Island,  western  end  of  Cat  Island,  Mississippi. — This  station, 
which  was  damaged  by  the  storm  of  October  1, 18'         ... 

606.  Merrill  Shell  Bank,  between  Cat  Island,  S>  -'    /  •<• 

Grand  Island,  Mississippi. — This  station,  which  t         '^     .>.'-     .  ^ 
storm  of  October  1, 1893,  was  put  in  repair. 

609.  Lake  Borgne,  entrance  to  Lake  Borgne,  Miss        . »  .         •• 
was  blown  oflf  in  the  storm  of  October  1, 1893,  an-:  ;   "  ■    .r 
wharf  were  carried  away.    The  station  was  put  in  repair. 

610.  Pearl  River,  on  the  east  bank  of  the  river,  about  seven-eighths  of  a 
milebeiUno  the  railroad  bridge,  Mississippi  Sound,  Mississippi. — An  appro- 
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primiioii  of  $250  was  made  by  tlie  aot  approved  on  March  2, 1889^  for 
ttLeostablishment  of  a  light  at  this  point.  Gontinnous  but  unsuccess- 
ful effort  has  been  made  to  obtain  title  to  a  site  on  which  a  proper 
ste'actnjre  could  be  erected.  The  difficulty  is  that  the  owner  can  not 
give  such  a  title  as  the  Government  can  accept.  The  legal  costs  of 
condemning  a  site  would  probably  exceed  the  appropriation.  The 
Board  therefore  recommends  that  Pearl  Biver  be  included  in  the  general 
appropriation  for  lighting  rivers,  when  under  its  provisions  a  site  for 
the  lights  can  be  leased  and  the  light  can  then  at  once  be  established. 

611.  West  BigoletSj  eastern  entrance  to  Lake  Pantchartrain^  Louisi- 
ana,— A  new  wharf  was  built;  a  platform  was  built,  auil  a  plank 
walk  was  laid  from  the  dwelling  to  the  breakwater.  Various  repairs 
were  made. 

812,  Point  aux  HerbeSj  LaJce  Pontchartrain^  Louisiana. — Two  small 
platforms,  with  steps,  were  built,  200  feet  of  plank  walk  were  laid  lead- 
ing from  the  dwelling  to  the  outbuildings  and  breakwater,  and  various 
repairs  were  made. 

8j[5.  New  Canalj  Lake  Pontehartram^  Louisiana. — A  walk  of  plank 
and  piling  was  built  leading  from  the  dwelling  to  and  around  the  ware- 
house; some  grading  was  done  around  the  buildings,  and  minor  repairs 
were  made  to  the  dwelling  and  breakwater. 

Fogs  are  quite  common  at  certain  portions  of  the  year  at  this  point, 
and  at  such  times  navigation  is  practically  stopped  until  the  shore  can 
be  seen.  Owing  to  the  little  variation  in  the  shore  line,  a  thm  fog 
stops  vessels.  Fog  signals  would  enable  vessels  to  keep  on  their  way 
at  such  times.  A  fog  bell  struck  by  machinery  is  deemed  sufficient. 
It  is  estimated  that  one  could  be  installed  here  at  a  cost  not  to  exceed 
•1,200,  and  it  is  recommended  that  an  appropriation  of  that  amount  be 
made  therefor. 

817,  Pass  ManelujLc^  between  Lake  Maurepa^s  and  Lake  PontcJiartrain^ 
Louisiana. — It  is  recommended,  for  the  foregoing  reasons  given  in  the 
case  of  New  Canal,  that  a  fog  bell  to  be  struck  by  machinery  be  estab- 
lished  here.  It  is  estimated  that  this  can  be  done  for  not  exceeding 
$1,200,  and  it  is  recommended  that  an  appropriation  of  that  amount  be 
made  therefor. 

818,  Amite  River ^  entrance  from  Lake  Maurepa^j  Louisiana. — It  is 
recommended,  for  the  foregoing  reasons  given  in  the  case  of  !New 
Canal,  that  a  fog  bell  to  be  struck  by  machinery  be  established  here.- 
It  IS  estimated  that  this  can  be  done  for  not  exceeding  $1,200,  and  it 
is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

819,  Chandeleurj  near  northern  extremity  of  Chandeleur  Island^  Louisi- 
ana.— ^This  station  was  nearly  destroyed  by  the  storm  which  visited  this 
locality  October  1, 1893.  It  has  not  been  deemed  advisable  to  restore 
the  light  on  its  present  site,  owing  to  the  encroachments  of  the  sea. 

8263  L  H 9 
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The  light  has  become  of  special  imxH)rtanoe  to  the  fleets  of  vessels  which 
visit  Ship  Island  anchorage,  as  well  as  to  those  vessels  seeking  the 
entrance  to  Mississippi  Sound,  and  it  is  believed  that  the  needs  of  com- 
merce warrant  the  advance  of  the  light  to  the  third  order,  with  suitable 
increase  in  height  of  light  above  mean  high  water.  The  cost  of  chang- 
ing the  site  and  reconstruction  is  estimated  at  $35,000. 

Note. — An  appropriation  of  $35,000  was  made  in  the  sundry  civil 
appropriation  act  approved  on  August  18, 1894.  Plans  for  the  work  are 
now  in  course  of  preparation. 

821.  South  Pass  East  Jetty ^  numth  of  the  Mississippi  River j  Louisiafia. — 
A  boathouse  was  built;  two  plank  walks,  one  375  feet  long  and  one  000 
feet  long,  were  put  down.  Various  repairs  were  made.  These  were 
made  necessary  by  the  damage  done  by  the  storm  of  October  1, 1893. 

8J92.  South  Pass  West  Jetty j  mouth  of  the  Mississippi  River,  Louisiana. — 
A  new  plank  walk  was  built,  and  extensive  repairs  were  made  to  the 
beacon. 

8J23.  South  Pass  front  hea^ouj  mouth  of  the  Mississippi  River,  Louis- 
iana.— The  foundation  timbers  were  renewed,  and  slight  repairs  were 
made  to  the  beacon. 

834.  South  Pass  rear  beacon,  mouth  of  the  Mississippi  River,  Louis- 
iana.— This  station,  which  was  also  damaged  by  the  storm  of  October 
1, 1893,  was  put  into  repair. 

8J25.  Southwest  Pass,  "tnouth  of  the  Mississippi  River,  Louisiana. — On 
May  22,  1894,  this  station  was  partially  destroyed  by  fire,  and  the  light 
was  extinguished.  Immediate  measures  were  taken  for  the  restoration 
of  the  light.  A  lantern  was  obtained  from  the  South  Pass  light- station 
and  put  in  place,  new  plate  glass  was  supplied,  temporary  quarters 
for  the  keepers  were  constructed,  and  on  June  15  the  station  was 
again  lighted.  The  damage  to  this  tower  is  remarkable,  and  was  not 
to  be  expected.  The  oil  was  stored  in  another  building  or  the 
destruction  of  the  tower  might  have  been  complete. 

The  dwelling  at  this  station  was  burned  out,  and  since  there  is 
danger  to  be  apprehended  from  like  occurrence  if  this  form  of  dwell- 
ing is  restored,  it  is  deemed  essential  to  safety  and  the  comfort  of  the 
keepers  to  have  the  dwellings  detached  from  the  light.  It  is  estimated 
that  proper  dwellings  can  be  erected  at  this  station  for  not  exceeding 
$10«000,  and  it  is  recommended  that  an  appropriation  of  this  amount 
be  made  therefor. 

826.  Head  of  the  Passes,  on  Deer  Island,  ^nouth  of  the  Mississippi  River, 
Louisiana. — ^The  oil  house  was  moved,  outhouses  were  built,  and  a 
plank  walk  leading  from  the  dwelling  to  the  boathouse  was  put  down. 
Various  repairs  were  made. 

827.  Head  of  the  Passes  West  Jetty,  upper  entrance  to  South  Passj  Mis- 
sissippi River,  fjouisiana. — The  lantern  for  this  new  beacon  was  put  in 
place,  and  on  October  20, 1893,  the  hght  was  exhibited  for  the  first  time. 
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830.  Cttbits  Gap  fog-signal  stationy  at  Cubits  Oapj  Mississippi  River^ 
JLouisia/Mi, — The  land  is  being  cut  away  rapidly  just  above  the  station. 
The  signal  tower  is  already  endangered.    Various  repairs  were  made. 

839.  Barataria  Bay^  entrance  to  Barataria  Bay^  Louisiana. — The 
keeper's  dwelling,  outbuildings,  and  cisterns  were  thoroughly  over- 
hauled and  repaired ;  360  feet  of  iron  fence  was  placed  around  the 
dwelling;  425  feet  of  5-foot  wharf,  and  570  feet  of  plank  walk  were  con- 
structed, and  repairs  were  made  to  the  boathouse,  oil  house,  and  minor 
repairs  to  the  tower.  This  station  was  almost  completely  wrecked  in 
the  storm  of  October  1, 1893,  and  the  repairs  and  extensions  were  dif- 
ficult to  make,  as  it  is  in  an  out-of-the-way  place.  It  is  proposed  to 
move  the  tower  to  the  cover  £a*ce  of  the  fort  as  soon  as  it  can  be  con- 
veniently done,  as  the  land  in  the  vicinity  of  the  tower  is  being  very 
r^idly  washed  away. 

840.  Timbalier^  entrance  to  Timbalier  Bay,  Gulf  of  Mexico^  Louis- 
iana.— ^This  light  was  undermined  by  the  scouring  of  the  channel,  and 
on  the  morning  of  January  23, 1894,  it  canted  over.  The  illuminating 
apparatus  was  saved  in  a  damaged  condition.  An  attempt  was  made 
to  take  the  dismantled  tower  to  pieces  and  save  it,  but  owing  to  the 
inability  of  the  light-house  tender  to  approach  near  enough  to  the 
-wreck,  and  the  urgent  need  of  her  services  elsewhere,  the  work  was 
discontinued.  The  difftculty  and  expense  of  doing  the  work  was  such 
that  it  was  decided  that  the  wreck  should  be  abandoned.  A  temporary 
square  pyramidal  structure  was  erected  to  show  a  fixed  lantern  light 
30  feet  above  mean  high  water,  on  the  north  side  of  Timbalier  Island, 
about  1^  miles  west  of  the  east  end,  but  on  the  west  side  of  Grand 
Pass,  entrance  tp  Timbalier  Bay,  Louisiana.  A  temporary  dwelling  for 
the  keeper  was  also  erected  30  feet  from  the  beacon.  The  new  beacon 
bears  SW.  i  W.  distant  one-half  nautical  mile  from  the  wreck  of  Tim- 
balier light-house.  This  light  was  exhibited  for  the  first  time  on  March 
20, 1894.  The  Board  at  its  session  May  7,  1894,  decided  that  the 
requirements  of  navigation  were  not  such  as  to  justify  the  reestablish- 
ment  of  Timbalier  light-station,  but  instead  to  use  a  lens-lantern  light, 
similar  to  the  one  now  in  use  at  Head  of  the  Passes,  Louisiana,  ux>on 
the  beacon  lately  erected  and  used  for  the  tubular-lantern  light  now 
displayed,  which  can  be  done  at  an  approximate  cost  of  $250.  Early 
measures  will  be  taken  for  establishing  such  a  light. 

— .  Oyster  Bayou^  Gulf  of  Mexico ,  Louisiana. — This  bayou  opens  into 
the  Gulf  of  Mexico,  and  is  the  entrance  inland  for  all  small. craft  engaged 
in  the  oyster,  fish,  and  other  industries.  The  vessels,  something  over 
300  in  number,  supplying  the  four  oyster  packers  at  Morgan  City,  pass 
through  Oyster  Bayou.  Vessels  frequently  attempt  to  make  the  bayou 
at  night,  and  lacking  a  light  to  indicate  the  entrance,  sometimes  sail 
5  or  6  miles  beyond  it  before  discovering  their  mistake.  It  is  there- 
fore proposed  that  a  light-house  be  placed  here. 
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Oyster  Bayou  is  a  recognized  inside  channel.  If  vessels  did  not 
pass  through  it,  they  would  have  to  go  around  Pointe  a  Fer  and  the 
Southwest  Eeef  light-house  to  reach  Morgan  City,  thus  taking  an  out- 
side route  very  dangerous  for  small  vessels.  The  mouth  of  the  bayou 
is  exposed  to  the  severe  storms  of  the  gulf,  which,  at  times,  bank  the 
water  up  to  a  height  of  6  or  7  feet  above  the  ordinary  level  and  sweep 
over  the  place  in  violent  waves.  Hence  it  will  be  necessary  to  place 
the  light-house  on  iron  piles  in  order  to  raise  it  above  the  reach  of 
storm  waves.  The  station  should  be  established  on  the  point  formerly 
occupied  by  the  private  light  maintained  there  by  certain  oyster  packers 
of  Morgan  Oity.  It  should  consist  of  a  keeper's  dwelling,  from  the  top 
of  which  should  be  shown  a  white  light  from  a  lens  lantern.  It  is 
estimated  that  this  could  be  built  at  a  cost  hot  to  exceed  $5,000. 
Becommendation  is  made  that  an  appropriation  of  this  amount  be 
made  therefor. 

841,  Ship  Shoalj  Oulf  of  Mexico y  Louisiana, — A  constant  scouring  is 
taking  place  around  the  foundation  of  the  light- house  which  is  liable 
at  any  time  to  undermine  the  structure,  but  no  perceptible  settling  of 
the  light  has  yet  been  observed.  A  quantity  of  rock  deposited  at  Fort 
Pickens  and  intended  for  use  at  this  station  was  examined  and  meas- 
ured with  a  view  to  its  removal  to  Ship  Shoal  light-station  for  the  pro- 
tection of  its  foundation. 

852.  CalcasieUy  in  marsh  at  the  entrance  to  Calcasieu  River ,  on  the  wtst 
hank  of  Calcasieu  Pass^  Louisiana, — A  contract  was  made  for  building 
an  oil  house  at  this  station.    Various  minor  repairs  were  made. 

— .  Mermenteau  River  light- station^  near  the  mouth  of  the  Mermenteau 
River^  Gulf  of  Mexico,  Louisiana, — The  following  statement,  made  in 
the  Board's  last  annual  report,  is  repeated : 

The  establishment  of  a  light  here,  at  a  cost  not  to  exceed  $7,000,  waa  authorized 
by  the  act  approved  February  15, 1893,  bat  no  appropriation  therefor  has  yet  been 
made.   ,The  Board  again  recommends  that  the  amount  named  be  approprifttad. 

— .  Sabine  Pass  jetty  light ^  entrance  to  Sabine  River ^  Louisiana, — The 
east  jetty  projects  into  the  Gulf  a  long  distance  and  is  particularly 
dangerous  to  vessels  drawing  less  than  12  feet.  A  large  concrete 
block  has  been  built  on  the  outer  end  of  this  jetty,  and  with  litUe 
additional  cost,  and  without  interfering  with  engineering  oi>erationfly  a 
lens  lantern  could  be  installed  here  which  would  be  of  great  benefit  to 
commerce.  It  is  estimated  that  it  would  cost  not  to  exceed  $500,  and 
it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

855.  Bolivar  Point,  on  Bolivar  Point,  north  side  of  the  entrance  to 
Galveston  Bay,  Texas. — Repairs  at  this  station  consisted  in  thoroughly 
overhauling  and  repairing  the  keeper's  dwelling,  removing  the  kitchen 
to  one  side  and  connecting  it  with  the  dwelling,  and  building  new  brick 
piers  under  the  dwelling,  two  chimneys,  and  a  cistern.    A  brick  walk 
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was  laid  from  the  dwelling  to  tlie  light-hoase,  and  a  plank  walk  from 
the  dwelling  to  the  gate.  The  fence  was  repaired  and  all  new  work 
was  painted. 

The  Board  has  under  consideration  a  plan  for  improving  the  aids  to 
navigation  at  the  entrance  to  Galveston  Harbor  which  provides  that 
Bolivar  Point  light,  which  is  now  a  second -order,  fixed  white  light,  be 
changed  to  a  five-second  flash  light,  and  that  it  shall  form  a  range  with 
the  new  light  which  it  is  proposed  to  establish  at  the  entrance  to  the 
harbor.  This  plan  is  dealt  with  more  specifically  in  the  next  paragraph 
under  the  head  of  Galveston  Harbor. 

— .  Galveston  Harbor^  Texas. — It  is  essential,  owing  to  changes  now 
taking  place  in  the  entrance  to  Galveston  Harbor,  that  some  altera- 
tions be  made  in  the  method  of  lighting  now  in  ase.  The  Bolivar 
Point  light  is  already  some  distance  inland,  and  its  value  as  an  off- 
shore light  is,  in  consequence,  greatly  impaired,  particularly  during 
smoky  or  foggy  weather,  when  the  light  is  often  invisible  and  does  not 
afford  any  assistance  to  vessels  approaching  the  entrance.  It  is  essential 
that  there  be  some  ef&cient  fog  signal  near  the  outer  ends  of  the  jetties 
to  prevent  vessels  colliding  with  them  in  foggy  or  hazy  weather.  It  is 
therefore  proposed  that  a  new  light  of  the  third  order,  with  a  steam  or 
hot-air  fog  signal,  be  established  near  the  outer  end  of  the  south  Jetty. 
It  is  further  proposed,  as  before  stated,  that  the  character  of  the  Boli- 
var Point  light  be  changed  from  a  second-order  fixed  white  light  to  a 
five- second  flash  light  upon  the  establishment  of  the  new  light,  and 
also  that  the  position  of  the  Galveston  light-ship  be  changed  from 
time  to  time  until  the  full  effect  of  the  north  jetty  shall  be  determined. 
The  contemplated  changes  and  new  constructions  as  described,  it  is 
estimated,  would  cost  not  to  exceed  $35,000.  Becommendation  is 
made  that  an  appropriation  of  this  amount  be  made  for  carrying  this 
plan  into  effect. 

d59.  Brazos  Biver^  Texas. — The  site  originally  selected  for  this  light- 
station  was  located  on  the  banks  of  the  canal  near  the  mouth  of  the 
Brazos  Biver,  and  borings  were  made  in  January,  1894,  to  determine 
the  character  of  the  foundation  soil.  It  was  alleged  that  the  con- 
struction of  light  buildings  thereon  would  conflict  with  the  rights  of 
the  company  owning  the  canal.  Hence  condemnation  proceedings, 
which  had  been  begun,  were  suspended  and  the  subject  of  a  new  loca- 
tion is  now  under  consideration.  The  plans  for  the  light-station  have 
been  prepared.  The  exact  location  of  the  range  beacon  and  fog  bell 
has  not  been  determined,  and  can  not  be  until  the  jetties  are  sufiQciently 
advanced  in  construction  to  enable  the  beacon  and  fog  signal  to  be 
placed  near  the  outer  end  of  the  south  jetty. 

861.  Araoisas  Passy  on  a  low  island^  inside  of  Aram^sas  Pass^  Texas. — 
Ckmtract  was  made  for  the  erection  of  an  oil  house.  Various  minor 
repairs  were  made. 
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863.  Point  Isabel^  Texas, — The  purchase  of  the  site  of  this  light-hoase 
is  now  pending,  and  it  is  probable  that  title  will  be  vested  in  the  United 
States  and  the  light  reestablished  during  the  ensuing  year. 

Note. — ^The  purchase  has  at  last  been  consummated.  The  title  to 
the  site  is  now  in  the  Government.  The  light  will  be  shown  at  an 
early  day. 

— .  Reimbursement  of  Ught-Jce^erjs  for  losses  sustained  during  the 
hurricane  of  October  i,  1893. — Statement  of  these  losses,  to  the  amount 
of  $2,603.62^  approved  and  recommended  by  the  inspector  of  the  Eighth 
light-house  district,  were  sent  by  the  Secretary  of  the  Treasury  to  the 
Speaker  of  the  House  of  Representatives  in  his  letters  of  March  7  and 
April  3, 1894,  with  recommendation  that  reimbursement  be  made.  The 
Board  recommends  that  an  appropriation  of  this  amount  be  made 
therefor. 

»  REPAIRS. 

At  each  of  the  following-named  stations,  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 


7d5.  Mobile  Bay,  Ala. 

796.  Dog  River  Bar  beacon,  No.  1,  Ala. 

798.  Choctaw  Pass  Channel,  rear,  beacon 

No.  3,  Ala. 
813.  Port  Pontchartrain,  La. 
816.  Cbefnncte  River,  La. 


817.  Pass  Manchac,  La. 

818.  Amite  River,  La. 
820.  Pass  h  Loutre,  La. 
856.  Fort  Point,  Tex. 
858.  Red  Fish  Bar,  Tex. 


LIGHT-SHIPS. 

851.  Trinity  Shoal  light- vessel^  No.  43 ^  moored  1 1-2  miles  to  the  nort^* 
ward  of  Trinity  Shoal^  Gulf  of  Mexico,  Louisiana. — No  repairs  were 
made  to  this  light- vessel  during  the  year.  On  account  of  the  commerce 
formerly  benefited  by  this  vessel  having  fallen  off  to  almost  nothing, 
and  none  but  small  vessels  now  navigating  these  waters,  it  has  been 
concluded  to  discontinue  the  light-vessel  and  substitute  a  bell  buoy 
on  the  southern  edge  of  Trinity  Shoal,  which  will  answer  all  present 
requirements.  The  fog-signal  bell  now  in  operation  at  South  Pass  East 
Jetty  is  not  sufficiently  powerful  for  the  needs  of  the  station,  and  Con- 
gressional authority  has  been  asked  to  moor  the  vessel  off  South  Pass, 
Louisiana,  where  a  greater  benefit  to  the  commerce  of  this  pass  would 
be  afforded.  Before  mooring  the  vessel  in  her  new  position  it  is  con- 
templated to  thoroughly  overhaul  her.  Extensive  repairs  are  required 
to  her  boilers.  The  main  rigging  will  be  renewed  and  fore  rigging  over- 
hauled and  renewed  where  necessary.  New  bilge  keel  bolts  will  bo 
required.  A  shelter  roof  will  be  built  over  the  after  deck  to  catch 
water,  in  order  to  avoid  a  great  consumption  of  coal  in  condensing 
water,  as  at  present.  The  entire  deck  leaks  badly  and  needs  calking, 
and  her  bottom  needs  to  be  remetaled  in  places.  A  new  set  of  lamps 
and  reflectors  were  supplied. 
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NoTB. — Authority  was  given  la  the  sundry  civil  appropriation  act 
approved  August  18, 1894,  for  the  estabhshment  of  a  light- vessel  off 
the  South  Pass  of  the  Mississippi  Eiver,  provided  that  the  Trinity 
Shoal  light- vessel  be  first  discontinued.  The  Trinity  Shoal  light- vessel 
was  discontinued  on  August  15, 1894,  and  light- vessel  No.  43  will  be 
estabhshed  off  South  Pass  as  soon  as  she  is  put  into  proper  condition. 
She  is  now  being  repaired. 

854.  Oalvestan  light-vessel^  No,  28j  inside  of  Oalveston  Bar^  Qulf  of 
Mexicoj  Texas. — The  vessel  was  calked  outside,  ftom  the  water's  edge 
up,  the  entire  decks  and  a  portion  of  the  rail  stanchions.  A  new  cross- 
piece  for  the  riding  bit  was  supplied.  In  May  this  vessel  was  moved 
about  1}  nautical  miles  to  the  eastward  of  its  old  position,  which 
increases  the  efficiency  of  the  vessel  in  foggy  weather  by  having  the 
bell  nearer  the  end  of  the  jetties. 

The  plan  for  improving  the  aids  to  navigation  at  the  entrance  o 
Galveston  Harbor  provides  for  the  establishment  of  a  new  third-order 
light  on  the  outer  end  of  the  South  Jetty,  to  form  a  range  with  Bolivarj 
Point  light,  which  latter  light  is  to  be  changed  from  a  second-order 
fixed  white  light  to  a  five-second  flash  light,  and  that  the  position  of 
the  Galveston  light-vessel  shall  be  changed  from  time  to  time  until  the 
fdU  effect  of  the  north  jetty  may  be  determined.  This  plan  is  more 
fully  set  out  under  previous  paragraphs  relative  to  Bolivar  Point  and 
Galveston  Harbor  lights. 

DAY  OR  UNLiaHTED  BEACONS. 

The  beacons  are  in  fair  condition. 

FOO  SIGNALS  OPERATED  BY  STEAM  OB  HOT-AIB  ENGINES. 

851.  Trinity  Skoal  light-vesselj  No.  43y  (hilf  of  Mexico^  Louisiana. — This 
12-inch  steam  whistle  was  in  operation  about  195  hours,  and  consumed 
about  11  tons  of  coal. 

BUOYAGE. 

The  buoyage  in  this  district  is  in  good  condition.  A  whistling  buoy 
\ras  placed  off'  Brazos  Kiver,  Texas,  and  2  second-class  can  buoys  were 
placed  to  mark  wrecks  near  Ship  Island,  Mississippi;  a  third-class  can 
buoy  was  placed  to  mark  the  gap  at  Horn  Island,  Mississippi;  a  first- 
class  spar  buoy  was  placed  at  Twelvemile  Point,  Mississippi  River,  to 
mark  a  shoal;  a  second-class  can  and  a  third-class  nun  were  i)iaced  in 
Galveston  Bay ,  Texas,  and  2  third-class  nun  buoys  were  placed  to  mark 
ballast  grounds  oft'  Ship  Island,  Mississippi.  The  buoyage  at  the 
entrance  to  Galveston  Bay,  Texas,  was  rearranged  on  account  of  a 
change  in  the  position  of  the  light- vessel.  With  the  present  arrange- 
ment the  best  water  is  marked,  and  the  buoyage  is  rendered  more 
beneficial.  During  the  year  9  new  buoys  were  established,  and  4 
discontinued.  Ten  third-class  nun,  10  third-class  can,  and  6  spar,  first 
class,  were  received. 
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DEPOT. 

Port  Uadsy  La. — The  depot  is  in  good  condition.  The  slight  damage 
done  by  the  October  storm  was  repaired.  At  present  all  chains,  except 
a  small  quantity  for  light- vessels,  are  kept  on  a  temporary  platform  of 
refuse  plankS  in  the  swamps,  while  all  mushroom  anchors  and  a  few 
buoys  are  in  the  open  air.  The  depot  is  so  smaL  that  it  is  very  badly 
crowded. 

TENDERS. 

The  Arbutus. — This  steamer  was  actively  employed  during  the  year 
in  making  repairs  to  stations  in  the  Seventh  and  Eighth  light-house  dis- 
tricts. During  the  year  the  vessel  was  docked  and  the  following  repairs 
were  made :  The  propeller  shaft  was  lined  up,  and  the  blades  of  both  pro- 
pellers; outboard  bearings  were  refilled;  the  valve  stems  were  repaired, 
as  were  blocks  and  link  chocks-;  new  brasses  were  made  for  the  air 
pump.  A  new  feed  pump  was  furnished  for  the  starboard  engine* 
During  the  year  the  vessel  ran  about  14,681  miles  and  consumed  some 
848  tons  of  coal. 

The  Pansy. — This  steamer  was  employed  during  the  entire  year, 
except  35  days  during  which  she  was  undergoing  repairs.  The  repairs 
to  the  machinery  consisted  of  a  new  set  of  brass-tinned  tubes  fitted  m 
the  condenser,  repairs  to  the  piston  and  packing  crosshead,  a  new  port 
propeller  wheel  was  furnished,  repairs  to  the  pipe  work  and  the  main 
boiler.  New  smokestack  and  breeching  were  furnished  to  the  donkey 
boiler,  The  boiler  is  old  and  requires  constant  patching  to  enable  the 
ship  to  continue  her  duty.  The  bulwarks  were  thoroughly  scaled, 
scraped,  and  painted.  The  vessel  was  employed  in  conveying  the 
inspector  on  regular  quarterly  visits  and  supplying  the  light-stations. 
During  the  year  she  placed  9  new  buoys,  replaced  18,  recovered  10, 
changed  76,  and  cleaned  and  painted  110  buoys.  She  steamed  about 
9,936  miles  and  consumed  some  571  tons  of  coal. 

Hired  Vessels. — The  damage  done  to  various  light-stations  in  the 
Eighth  district  by  the  storm  of  October  1, 1893,  made  it  necessary  to 
hire  two  schooners  to  assist  in  the  repairs.  The  period  of  their  engage- 
ment and  expenses,  which  included  crew  and  subsistence  for  a  working 
party,  is  as  follows: 

Schooner  CamUU,  from  October  13,  1893,  to  Jnne  30,  1894,  8H  months,  at 
$385 $3,315.97 

Schooner  Sidney,  from  December  1,  1893,  to  February  13,  1894,  2^  months, 
at  $385 945.75 

Total 4,261.72 
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KINTH  DISTRICT. 

The  Ninth  district  includes  all  aids  to  navigation  on  Lake  Michigan, 
Green  Bay,  and  tributary  waters,  and  the  Straits  of  Mackinac,  west  of 
a  line  drawn  across  the  straits  from  Old  Mackinac  Point. 

Inspector. — OcHnmander  John  J.  Brice,  U.  S.  Navy,  to  February  15, 
18M;  Commander  William  W.  Mead,  U.  S.  Navy,  to  May  1,  1894; 
Commander  James  H.  Dayton,  U.  S.  Navy,  from  May  1,  1894. 

Engineer. — Maj.  Milton  B.  Adams,  Corps  of  Engineers,  C  S.  Army. 

There  are  in  this  district — 

Ldght-honses  and  beacon  lights dT 

Light-ships  in  position 4 

Fog  signals  operated  by  steam 21 

Fog  signals  operated  by  clockwork 7 

Buoys  in  position 92 

Steamer  Vahliaj  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Amaranth,  engineer's  tender,  for  repairs  and  construction 1 

St-eamer  WarringUm,  engineer's  tender,  for  repairs  and  oonstroction 1 

Steam  launch  XoIim,  for  construction  and  repair 1 

LIGHT-HOUSES. 

1297.  Old  McLckinac  Pointy  Straits  of  Mackinac^  Michigan. — ^The  title 
papers  for  the  additional  land  required  for  light-honse  purposes  at  this 
station,  which  were  in  the  hands  of  the  U.  S.  Attorney  from  July  24, 
1893,  were  returned  by  him  on  January  24, 1894,  unapproved,  for  the 
reason  that  the  city  council  of  Mackinac  City  claims  the  land  as  a  puolic 
park.  The  landing  crib  was  carried  away  by  ice.  The  materials  were 
IHirchased  and  the  work  of  rebuilding  the  crib  was  in  progress  at  the 
close  of  the  year. 

The  following  recommendation,  which  was  made  in  the  Board's  laet 
two  annual  reports,  is  renewed : 

The  fog-signal  house  is  too  near  the  dwelling  and  should  be  moved  50  feet.  The 
established  grade  wiU  require  the  raising  of  the  signal  house  to  conform  to  the 
grounds  about  the  dwelling.  It  is  desirable  that  the  signal  house  should  be  moved 
to  a  safe  and  convenient  distance  from  the  dwelling,  and  space  given  for  storage  and 
fuel.  It  is  therefore  recommended  that  the  lots  on  the  east  side  of  the  light-house 
property  be  acquired.  It  is  estimated  that  this  can  be  done  for  not  exceeding  $1,000, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

1J298.  MoGulpki  Painty  Straits  of  Machinal),  Miehigan. — A  new  bam 
was  built.    Various  repairs  were  made. 

1303.  Waugoskance^  Lake  Michigan^  Michigan. — The  characteristic  of 
the  light  was  changed  from  fixed  white,  varied  by  a  white  flash  every 
90  seconds,  to  fixed  white,  varied  by  a  white  flash  every  45  seconds. 
Yarious  repairs  were  made. 

1304.  Skilligalleej  Lake  Michigam^  Michigan. — ^An  extension  was  made 
to  the  landing  crib.    The  boathouse  was  moved  15  feet  nearer  to  the 
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lake  shore,  and  was  repaired.  Ke w  boat  ways  43  feet  long  were  placed, 
and  12  new  oak  boat  rollers  were  provided. 

1307.  Little  Traverse^  Lake  Michigan^  Michigan. — A  summer  kit.chen 
was  constructed.  Some  200  running  feet  of  new  sidewalk,  3  feet  wide, 
was  laid  around  th^  station  buildings.  The  old  woodshed  was  moved, 
an  addition  was  built,  and  the  structure  was  converted  into  a  bam. 

1309.  South  Fox  Island^  Lake  Michigan^  Michigan. — ^The  following 
statement,  made  in  the  Board's  last  ani!iual  report,  is  repeated: 

The  establishment  of  a  fog  signal  here,  at  a  cost  not  to  exceed  $5^500,  was  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made. 

The  Board  recommends  that  the  amount  named  be  appropriated. 
Various  repairs  were  made. 

— .  North  Manitoti  Island^  Lake  Michigan^  Michigan. — ^The  following 
statement,  made  in  the  Board's  last  report,  is  repeated : 

The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  ta  exceed  $20,000, 
was  authorized  by  the  act  approved  February  15,  1893,  but  no  appropriation  there- 
for has  yet  been  made. 

The  Board  recommends  that  the  amount  named  be  appropriated. 

1311.  Mission  Pointy  Lake  Michigan^  Michigan. — A  new  woodshed 
was  built.    Various  repairs  were  made. 

1314.  Frankfort  Pierhead^  Lake  Michigan^  Michigan. — ^The  elevated 
walk,  which  was  slightly  damaged,  on  November  25,  by  a  boat  engaged 
in  dredging  the  harbor,  was  repaired. 

1315 J 1316.  Portage  Lake  Pierhead  range^  Lake  Michigan^  Michigan. — 
The  following  recommendation,  which  was  made  in  the  Board's  last 
three  annual  reports,  is  renewed: 

A  dwelling  for  the  keeper  should  be  erected  on  the  south  shore,  as  there  are  but  few 
houses  in  the  vicinity  which  could  be  used  as  quarters.  The  estimated  cost  of  the 
building  proposed  is  $3,500,  and  it -is  recommended  that  an  appropriation  of  that 
amount  be  made  for  this  purpose. 

1317.  Manistee  Pierhead^  Lake  Michigan^  Michigan, — ^The  pierhead  light 
and  fog  signal  were  transferred  from  the  south  to  tl^e  north  pier.  A 
conduit  was  built  on  the  north  pier.  The  lantern  shown  from  its  outer 
end  is  run  in  and  out.  The  conduit  consists  of  framed  trestles,  erected 
and  secured  to  the  cross  timbers  of  the  pier  with  machine  bolts,  carry- 
ing a  continuous  box  or  conduit  of  1-inch  boards,  sized  and  rabbeted, 
with  battens  and  braces,  and  painted.  The  conduit  is  290  feet  long 
and  extends  shoreward  to  the  new  fog-signal  house  on  the  north  pier. 
A  new  elevated  walk,  460  running  feet  long,  was  built  on  this  pier, 
extending  shoreward  from  the  rear  of  the  fog-signal  house;  the  old  ele- 
vated walk  on  the  south  pier  was  taken  down  and  463  feet  of  it  was 
transferred  to  the  north  pier.  The  transfer  of  the  fog-signal  plant  from 
the  south  to  the  north  pier  was  begun  early  in  May  and  much  work  was 
done  on  it.    Various  repau'S  were  made. 
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1318,  Manistee^  maiuj  Lake  Michigan^  Michigan.^^A  coast  lig^ht  at  this 
station  was  reestablished  on  the  gable  end  of  the  keeper's  dwelling  June 
18, 1894,  and  the  beacon  light  on  the  south  pier  was  discontinued  on  the 
same  date.  The  light  is  a  fifth-order,  flashing  white,  varied  by  red  flashes 
every  45  seconds.    Various  repairs  were  made. 

1S19.  Grande  Poinie  au  SabUj  Lake  Michiga/ny  Michigan. — A  new  well 
was  driven  and  various  repairs  were  made. 

1320.  Ludington  North  Pierheadj  Lake  Michigan^  Michiga/n. — A  boat- 
house  was  erected,  together  with  boat  ways  and  crane. 

1322.  Ludington  Pierhead^  Lake  Michigan^  Michigan, — ^The  following 
statement,  made  in  the  Board's  last  annual  report,  is  repeated: 

The  establishment  of  a  steam  fog  signal  here  at  a  cost  not  to  exceed  $5,500,  and  the 
establishment  of  a  dwelling  for  a  keeper  at  a  cost  not  to  exceed  $4,500,  were  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made. 

Note. — The  following  is  an  extract  from  the  sundry  civil  appropria- 
tion act  of  August  18, 1894:  ^^For  establishing  a  steam  fog  signal  at  or 
near  Pere  Marquette  light- station,  Ludington,  Lake  Michigan,  Michi- 
gan, $5,500."  But  no  appropriation  was  made  for  a  keeper's  dwelling 
as  suggested  above.  Eecommendation  is  therefore  made  that  an  appro- 
priation of  $4,500  be  made  for  this'purpose. 

1325.  Petite  Pointe  au  Sable,  Lake  Michigan^  Michigan, — ^A  plank 
walk  was  built  from  the  building  to  the  oil  house,  A  new  iron  hand 
railing  inside  the  tower  for  the  stairs  was  built.  Various  repairs  were 
made. 

1326.  White  River  Pierhead^  Lake  Michiganj  Michigan. — Some  204 
feet  of  the  old  elevated  walk  was  taken  down  and  rebuilt.  Various 
minor  repairs  were  made. 

1327.  White  River ^  Lake  Michigan^  Michigan. — Some  287  feet  of  wire 
fencing  with  a  top  rail  was  built  and  two  gates  were  provided.  Various 
repairs  were  made. 

1328.  Muskegon  Pierhead  range,  frontj  Lake  Michigan,  Michigan. — 
Materials  for  the  construction  of  a  conduit  for  running  a  lantern  out 
to  the  end  of  the  pier  were  delivered  at  the  station. 

1331.  Orand  Haven  Pierhead,  front,  Lake  Michigan,  Michigan. — An 
elevated  conduit  on  the  south  pier,  for  running  in  and  out  the  lantern 
shown  from  its  outer  end,  was  begun  in  June,  and  at  the  close  of  the 
month  much  work  had  been  done. 

1333.  CHrand  Haven,  Lake  Michigan,  Michigan. — Some  208  running  feet 
of  sand  fence  was  built  for  the  protection  of  the  site.  Various  repairs 
were  made. 

1337.  Kalamazoo  Pierhead,  Lake  Michigan,  Michigan. — ^The  beacon  of 
the  light  discontinued  in  1892  was  taken  down  and  the  good  material 
stored  at  the  main  light-house.  A  iixed  red  lantern  light  was  reestab- 
lished on  the  outer  end  of  the  south  pier  on  May  23, 1894,  and  was 
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shown  from  the  outer  end  of  a  oondoit  for  nmning  in  and  out  tiie  lan- 
tern. The  eonduit  ie  240  feet  long.  It  extends  shoreward  to  a  smaU  lamp 
house  on  the  pier  at  the  outer  end  of  the  old  elevated  walk.  The  walk, 
whi<?h  extended  the  length  of  the  conduit,  was  removed,  and  a  platfom 
was  built  at  the  shore  end  of  the  conduit  from  which  to  work  the  light. 
Various  repairs  were  made. 

1339.  8t.  Joseph  Pierhead  range.  Lake  Michigan,  Michigan. — ^A  con- 
duit 290  feet  long  wae  built.  It  extends  shoreward  to  the  pierhead 
light-tower.  A  ladder  16  feet  long  was  secured  to  the  lantern  poet  at 
the  end  of  the  conduit. 

1340.  8t  Joseph  Pierhead^  Lake  MiMg€mj  Michigan. — Some  1^  feet 
of  the  elevated  walk,  damaged  during  a  storm  in  October,  was  entirely 
rebuilt.  The  beacon  was  moved  in  June,  1894,  112  feet  nearer  the 
outer  end  of  the  north  pier,  and  it  was  secured  at  each  comer  to  the 
pier  ties  with  leg  irons  bolted  to  the  beacon.  Some  480  running  feet 
of  new  elevated  walk  was  erected  on  the  north  pier.  Stairs  were 
placed  leading  from  the  pier  to  the  elevated  walk  at  the  shore  end,  also 
from  the  elevated  walk  to  the  entrance  to  the  beacon  at  the  outer  end. 
Various  repairs  were  made. 

The  following  statement,  made  in  the  Board's  last  annual  report,  is 
repeated: 

The  efitablifihment  of  a  fog  signal  hero,  at  a  cost  not  to  exceed  $5,000,  was  author- 
ized  by  the  act  of  Febmary  15, 1893,  bnt  no  appropriation  has  yet  been  made.  The 
Board  leoommenda  tiiat  the  amount  named  be  appropriated. 

1341.  8t  Joseph,  Lake  Michigan,  Michigan. — The  keeper's  dwelling 
was  connected  with  the  city  water  mains.  The  alley  fence  in  the  rear 
of  the  keeper's  dwelling,  132  feet  long,  was  rebuilt,  and  a  double  and 
single  gate  were  provided.    Various  repairs  were  made. 

1342.  Michigan  City,  Lake  Michigan,  Indiana. — A  drive  well  for  fur- 
nishing water  supply  for  the  station  was  sunk.  The  well  is  83  feet 
deep  and  furnishes  a  good  supply  of  water.  Various  repairs  were 
made. 

The  Board  is  of  opinion  that  a  fog  signal,  operated  by  steam  or 
hot  air,  at  this  station  would  be  a  valuable  aid  to  navigation.  It  is 
estimated  that  it  could  be  established  for  a  sum  not  to  exceed  #5,500, 
and  it  is  recommended  that  an  appropriation  of  that  amount  be  made 
therefor. 

— .  Chicago  River,  Lake  Michigan,  Illinois. — The  light  here  wms  dis- 
continued on  November  9, 1803,  and  the  illuminating  apparatus  was 
taken  down,  packed  and  boxed,  shipped  to  Detroit,  and  stored  at  the 
light-house  depot.  Measurements  of  the  tower  and  sketches  of  the 
lantern,  etc.,  were  made  with  a  view  to  making  alterations  and  addi. 
tions  for  use  at  Twin  River  Point.  The  work  of  taking  down  tiie 
skeleton  iron  tower  was  commenced  on  June  7,  and  at  the  dose  of  the 
month  all  of  the  structure  had  been  taken  down  to  the  top  of  the  fower 
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story  and  24  tension  rods  of  the  latter.  Nearly  all  of  the  small  parts 
were  inroiced  and  boxed,  and  other  parts  bandied  for  shipment.  All 
ports  were  newly  marked  with  white  lead,  punch,  or  chisel,  and  the  old 
marks  were  removed. 

1348.  Chicago  Harbor ^  Lake  Mickigaai^  lUifMis. — This  light  was  exhib- 
ited for  the  first  time  on  the  night  of  November  9, 1893,  Mid  the  fog 
signal  was  pat  in  operation.  The  erection  of  the  metal  work  of  the 
tower,  under  contract,  which  was  commenced  in  March,  was  completed 
September  1, 1893.  The  interior  woodwork  and  painting  of  the  tower 
were  done  by  day's  labor.  The  tower  was  provided  with  a  hot-water 
heater  and  system  of  radiators  throughout^  and  plumbing  work  was 
put  in  under  contract.  Both  cisterns  in  the  tower  basement  were  {uped 
to  both  hand  and  engine  force  pumps,  and  the  tank  in  the  flfbh  story 
connected  so  that  it  can  be  filled  from  either  cistern  or  from  the  lake. 
Two  fog-signal  houses  were  erected  on  the  pier,  one  on  either  side  of 
the  tower.  Each  house  is  11  feet  by  24  feet  in  plan,  12  feet  high  to 
plate,  constructed  of  heavy  framing  lumber  covered  with  2-inch  plank- 
ing, and  the  exterior  sheathed  with  corrugated  iron,  both  on  the  sides 
and  roof.  The  station  is  provided  with  duplicate  10-inch  steam  whis- 
tles, engines  of  the  Light-House  Board  design  of  1883,  and  boilers  of 
the  Kingsford  ^<  Compact  tyx>e.^  These  boilers  are  a  modification  of 
the  oi)en  fire  box  marine  boilers,  5  feet  square  in  plan,  and  7  feet  9 
inches  high,  surmounted  by  a  steam  dome  3  feet  by  3  feet  3  inches  long, 
and  the  following  are  the  principal  dimensions: 

Orate  surface,  20  square  feet;  heating  surface,  488  square  feet;  steam 
space, 37  cubic  feet;  water  space,  80  cubic  feet;  number  of  2-inch  tubes, 
223,3  feet  long;  distance  of  tubes  between  centers,  2f  inches;  water 
spaces  of  fire  box  legs,  3  inches. 

Although  proper  tests  for  speedy  raising  of  steam  could  not  be  made, 
a  pressure  of  5  iK)unds  was  obtained  from  cold  water  in  20  minutes, 
and  40  pounds  in  30  minutes,  on  a  wood  fire  of  building  refuse.  During 
a  protracted  run  of  14^  hours  a  pressure  of  80  pounds  was  maintained 
with  egg  size  Scranton  coal,  the  damper  partly  closed  and  the  furnace 
door  ajar.  Dry  steam  was  obtained,  as  the  boilers  had  been  previously 
blown  out  and  cleaned  repeatedly. 

A  steel  bridge  was  built  to  connect  the  pier  upon  which  the  light- 
house and  fog  signal  stand,  with  the  outer  breakwater.  Various 
repairs  were  made. 

1352.  Kenosha,  Lake  Michigan^  Wisconsin, — ^A  circular  iron  oil  house 
wasbtdlt. 

1353.  Kenosha  Pierhead,  front^  Lake  Michigan^  Wisconsin, — ^A  conduit 
was  built  on  the  north  pier  for  running  in  and  out  the  lantern  shown 
from  its  outer  end.  The  conduit  is  104  feet  long  and  extends  shoreward 
to  the  pierhead  light-tower. 

1354.  Kenosha  Pierhead,  rear  J  Lake  Michigan,  Wisconsin, — ^The  beacon 
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was  slightly  damaged  by  a  schooner  entering  the  harbor  during  a  gale 
on  the  night  of  November  25, 1893.    The  beacon  was  repaired. 

1356.  Racine  PierlieO/dj  Lake  Michigan^  Wiacormn. — ^A  condnit  was 
bnilt  on  the  north  pier  for  running  in  and  oat  a  lantern  shown  from  its 
outer  end.  The  conduit  is  288  feet  in  length  and  extends  shoreward  to 
the  pierhead  beacon  tower.  The  light  shown  from  the  latter  was  dis- 
continued, and  the  light  was  exhibited  from  the  end  of  the  conduit  on 
the  night  of  May  28, 1894.    Various  repairs  were  made. 

1357.  Wind  Painty  Lake  Michigan^  Wisconsin, — A  circular  iron  oil 
house  was  erected. 

— .  South  Milwaukee^  Lake  Michigan^  Wisconsin. — The  following  state- 
ment, made  in  the  Board's  last  annual  report,  is  repeated  : 

Recommendation  was  made  through  the  proper  channel  to  Congress  in  Febroary^ 
1893,  for  the-establishment  of  a  light  at  this  place.  South  idilwankee  is  a  TiUage 
about  10  mileS'South  of  the  city  of  Milwaukee;  it  is  a  thriving  manufacturing  place 
of  some  1,200  inhabitants.  There  is  a  large  business  done  here  in  building  materials. 
It  is  claimed  that  it  will  double  its  population  within  a  year.  The  Board  is  of  the 
opinion  that  a  light  should  be  established  on  the  north  pier  at  the  harbor,  and  it  la 
estimated  that  it  wiU  cost  as  follows : 

* 

Tower  (skeleton  light  closed  at  the  top,  36  feet  to  level  of  focal  plane) $1, 500 

Fourth-order  lantern 700 

Fourth-order  lens  and  lamp 700 

Elevated  walk,  600  feet  long,  at  $1.50  per  foot 900 

Lot  for  dwelling * 500 

Keeper's  dwelling ^ 2,500 

6,800 
Contingencies TOO 

Total 7,500 

The  Board  therefore  recommended,  and  that  recommendation  is  now  renewed,  that 
an  appropriation  of  $7,500  be  made  for  the  purpose. 

1358.  Milwaukee  Pierhead^  Lake  Michigan^  Wisconsin. — A  circular  iron 
oil  house  was  erected.    Various  repairs  were  made. 

1361.  Port  Washington^  Lake  Michigan^  Wisconsin. — The  damaged 
fourth-order  lens  was  replaced  by  an  entire  new  apparatus  of  the  same 
order  and  characteristics.  A  brick  oil  house  was  built.  A  new  pump 
was  provided  for  the  well,  and  a  new  wooden  platform  was  constructed. 
A  cement  sidewalk  leading  from  the  dwelling  to  the  woodshed  was 
laid. 

1361.  8heboygan  Pierhead  range,  front.  Lake  Michigan,  Wisconsin, — 
Some  160  feet  of  galvanized  wire  rope  was  shipped  to  this  station  for 
working  the  post  light.  The  elevated  conduit  was  completed  on  the 
north  pier  for  running  in  and  out  the  lantern  shown  from  its  outer  end. 
It  is  264  feet  long,  and  extends  shoreward  to  the  pierhead  light-tower. 
Various  repairs  were  made. 

J 363.  Sheboygan  Pierhead  range.  Lake  Michigan,  Wisconsin. — The  fol- 
lowing statement  made  in  the  Board's  Jast  annual  report  is  repeated: 
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The  establisluneDt  of  a  fog  signal  here,  at  a  cost  not  to  exooed  $5,500,  waa  anthor- 
ized  by  the  act  approved  Febmary  15,  1893,  bat  no  appropriation  therefor  has  yet 
been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1365.  Manitotcoc  Pierhendj  Lake  Michigan^  Wisconsin. — The  following- 
statement  made  in  the  Board's  last  annual  report  is  repeated : 

The  establishment  of  a  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1367.  Twin  River  Pointj  Lake  Michigan,  Wisconsin. — Plans  for  remov- 
iDg  the  metal  tower  from  the  discontinued  Chicago  River  light-station, 
increasing  its  height,  and  reerecting  it  at  Twin  River  Point  to  replace 
the  present  brick  towfer,  which  continues  to  crack  and  crumble,  were 
prepared.  Bids  were  received,  in  response  to  formal  advertisement, 
for  furnishing  the  additional  metal  work  required,  and  a  contract  for  it 
was  executed.  The  material  required  for  the  construction  of  the 
foundation  for  the  new  tower  for  this  station  was  delivered.  A  new 
10-inch  whistle,  complete,  was  shipped  to  the  station  to  replace  the 
defective  one. 

1368.  Kewaunee  Pierhead  range^  fronts  Lake  Michigan^  Wisconsin. — 
A  conduit  was  erected  for  running  in  and  out  the  tubular  lantern  of 
the  pierhead  light.  It  is  on  20  trestles  framed  and  erected  in  i)osi- 
tion.  The  conduit  is  a  continuous  box  t335  feet  long  from  the  beacon 
to  the  XK>st  at  the  end  of  the  pier.  The  post  from  which  the  light  is 
exhibited  was  surmounted  by  the  terminal  end  of  the  conduit  glazed 
on  the  sides  and  at  the  end.  A  galvanized  iron  roof,  provided  with  a 
galvanized  iron  ventilator,  covers  this  portion.  The  lower  ends  of  the 
trestles,  carrying  the  conduit,  project  down  into  the  pier,  and  are  each 
supported  by  a  sill  piece  placed  crosswise  with  the  pier,  and  resting  on 
longitudinal  waling  pieces  at  the  water's  edge.  The  tubular  lantern  is 
placed  upon  a  car  or  truck  built  for  the  purpose,  and  a  continuous  three- 
eighths-inch  line  is  attached  to  one  end  and  carried  through  pulleys  at 
theouterend;  thence,  through  fair  leaders  placed  at  convenient  distances 
at  the  top  of  the  conduit,  is  carried  to  the  beacon,  where  it  is  carried 
over  another  pulley,  and  then  led  out.  on  the  bottom  of  the  conduit  to 
the  rear  end  of  the  car.  The  whole  device  has  worked  satisfactorily 
since  November  10, 1893,  when  it  was  first  put  in  operation. 

1369.  Kewaunee  Pier  head  J  Lake  Michigan^  Wisconsin. — The  rebuilding 
of  the  old  lamp  and  store  house  was  about  half  completed  when  the 
fiscal  year  closed.  The  new  structure  is  to  be  8  feet  wide  and  10  feet 
long,  and  is  to  be  boarded  and  battened  and  provided  with  a  shingle 
roof.  The  establishment  of  a  steam  fog  signal  at  the  entrance  to  this 
place  was  recommended  in  the  last  annual  report.  It  was  estimated 
that  the  fog  signal  will  cost  not  to  exceed  $5,500.  A  double  keepers' 
dwelling  should  be  provided  for  the  keepers  at  this  station.  It  is  esti- 
mated that  it  will  cost  not  to  exceed,  with  purchase  of  land  for  site, 
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97,000.  This  dwelling  is  considered  to  be  indispensable  to  the  proper 
care  of  the  light  and  fog  signal. 

Note. — An  appropriation  of  $5,500  was  made  for  the  establishment 
of  a  steam  fog  signal  by  the  special  act  approved  Aagnst  4,  ld94« 
The  work  will  be  begun  at  an- early  day. 

1371.  Ahnapee  Pierhead,  rear.  Lake  Michigat^y  Wisconsin, — A  wooden 
oil  house  was  built. 

137^.  Sturgeon  Bay  Canal  Pierheadj  Lake  Michigan,  Wisconsin. — Some 
800  feet  of  hand  railing  was  placed  on  both  sides  of  the  elevated  wi^k 
for  its  entire  length.  The  bridge  was  rebuilt  connecting  the  fog-signal 
pier  with  the  elevated  walk.  The  sidewalks  were  entirely  renewed  on 
the  east  and  south  si  des  of  the  keex>er's  dwelling.  The  old  smokestack 
on  signal  house  No.  1  was  replaced  with  a  new  one.  Various  repairs 
were  made.  The  following  statement  made  in  the  Board's  last  annual 
rei)ort  is  repeated: 

The  establishment  of  a  new  coast  light  on  shore  near  to  the  keeper's  dwelling,  at 
a  cost  not  to  exceed  $30,000,  was  authorized  by  the  act  approved  Febmary  ]S> 
1893,  but  no  appropriation  has  yet  been  made  therefor.  The  Board  recommaidB 
that  the  amonnt  named  be  appropriated. 

1376.  Porte  des  Morts,  Lake  Michigan,  Wisconsin. — A  landing  crib  for 
supporting  the  boat  ways  was  built  at  the  west  landing.  It  consists 
of  logs  and  iron  bolts  picked  up  on  the  beach.  The  crib  is  12  feet  wide, 
20  feet  long,  and  5  feet  deep,  filled  with  stone.  New  boat  ws^s  w«re 
also  built,  placed  in  position,  and  provided  with  boat  rollers.  Material 
required  for  substituting  steam  whistles  for  sirens  was  purchased  and 
shipped  to  the  station..  The  work  of  making  this  change  was  begun 
on  April  36  and  was  ended  on  May  18, 1894.  A  water-supply  crib  was 
built,  as  was  a  foot  bridge  connecting  the  fog<signal  building  with  the 
crib.  Two  small  cribs  were  also  built  and  placed  under  the  bridge  for 
its  support. 

— .  Porte  des  Moris  range.  Lake  Michigan^  Wi9consin. — The  follow- 
ing statement  made  in  the  Board's  last  annual  report  is  repeated: 

The  establishment  of  range  lights  and  a  fog  signal  on  the  southwest  side  of  Plam 
Island  in  the  Porte  des  Morto  Passage,  at  a  cost  not  to  exceed  $21,000,  was  authorized 
by  the  act  improved  February  15,  1893,  but  no  appropriation  therefor  has  yet  beea 
made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1377.  Pottawatomie,  Lake  Michigan,  Wisconsin. — A  boathouse  was 
built.  Boat  ways  68  feet  long  were  built.  A  landing  crib  was  built  of 
pine  and  cedar  logs,  with  cedar  cross  ties.  The  crib  was  built  on  the 
site  of  an  old  one  which  was  redioved,  and  the  material  was  used  in  the 
construction  of  the  new  one.  The  crib  was  filled  up  even  with  the  top 
with  large  limestone  rock  and  bowlders.    Various  repairs  were  made. 

— .  LiiUe  OvU  Islandy  St.  Martin  Passage,  entrance  to  Oreen  Ba^j  Lake 
Michigan,  Michigan.^Th^  following  ^atement  made  in  the  Board's  last 
annual  report  is  repeated: 
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The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  to  exeeed  $20,000 
was  authorized  by  the  act  approved  February  15,  1893,  but  no  appropriation  there- 
for has  yet  been  made.  The  Board  recommends  that  the  amount  named  be  appro- 
priated. 

— .  St.  Martin  Island,  St.  Martin  Passage,  between  St.  Martin  and  Little 
OuU  islandsj  entrance  into  Oreen  Bay,  Lake  Michigan,  Michigan. — The 
following  statement  made  in  the  Board's  last  annual  report  is  repeated : 

The  establishment  of  a  fourth-order  light  and  a  fog  signal  here,  at  a  cost  not  to 
exceed  $15,000,  was  authorized  by  the  act  approved  February  15, 1893,  but  no  appro- 
priation therefor  has  yet  been  made.  The  Board  recommends  that  the  amount 
named  be  appropriated. 

— •  Manistique,  Lake  Michigan,  Michigan. — ^The  following  statement, 
made  in  the  Board's  last  annual  report,  is  repeated : 

The  establishment  of  a  coast  light  and  fog  signal  here,  at  a  cost  not  to  exceed 
$32,000,  was  authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation 
therefor  has  yet  been  made.  The  Board  recommends  that  *the  amount  named  be 
appropriated. 

1379.  Seul  Choix  Fointe,  Lake  Michigan,  Michigan. — The  Board's  last' 
annual  report  contained  the  following : 

Last  year  an  appropriation  of  $3,500  was  asked  to  complete  the  structures  at  this 
station.  Since  the  estimate  was  made  the  conditions  have  somewhat  changed. 
There  has  been  deterioration  in  the  unfinished  work,  and  the  eight-hour  law  has 
made  a  difference  in  the  cost  of  labor.  It  is  now  estimated  that  $5,000  is  needed  to 
complete  the  structures.  It  is  recommended  that  the  $5,000  appropriated  for  mov- 
ing St.  Marys  River  upper  range  lights,  Michigan,  and  which  it  is  stated  under  that 
head  is  no  longer  needed  for  that  purpose,  be  made  available  for  completing  these 
structures. 

By  the  act  approved  February  15, 1893,  a  fog  signal  was  authorized  for  this  station 
at  a  cost  not  to  exceed  $5,500,  but  no  appropriation  was  made.  By  the  act  approved 
March  3, 1893,  an  appropriation  of  $3,300  was  made  to  complete  the  fog  signal  at  this 
point,  but  as  no  money  had  been  previously  appropriated  for  this  purpose  the  fog 
signal  had  not  been  begun,  and  the  appropriation  for  completion  was,  therefore,  not 
available.  The  total  cost  of  establishing  this  fog  signal  is  estimated  at  $5,500,  and 
it  is  recommended  that  an  appropriation  of  $2,200  be  made  to  begin  this  work,  for 
the  completion  of  which  $3,300  has  already  been  appropriated. 

Note, — The  following  is  an  extract  from  the  sundry  civil  appropria- 
tion act  approved  on  August  18, 1894: 

For  completing  the  structures  at  Seul  Choix  Pointe,  Lake  Michigan,  Michigan,  the 
appropriation  by  the  act  of  August  5, 1892,  for  moving  St.  Marys  River  upper  range 
lights,  $5,000,  is  made  available  therefor. 

The  proper  measures  for  completing  the  structures  will  be  taken  at 
once. 

There  was  also  appropriated  in  the  same  act  $2,200  for  beginning 
the  fog  signal  at  Seul  Choix  Pointe.  The  work  will  be  taken  in  hand 
immediately. 

1360.  Sqnaw  Island,  Lake  Michigan,  Michigan. — The  bam  is  to  be  con- 
verted into  a  dwelling  for  the  assistant  keeper.  The  required  material 
was  delivered  at  the  light-house  depots  and  will  be  sent  to  the  station. 
8253  L  H 10 
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13S3.  EscanabUj  on  Sand  Pointy  Qreen  Bay^  Michigan. — ^The  foOowing 
recommendation,  which  was  made  in  the  Board's  last  four  annual 
reports,  is  renewed: 

A  steftm  signal  here  is  not  ewentiAl,  aa  the  navigation  of  Little  Bay  de  Noqoetteia 
quite  anob0tnieted,  and  with  a  steam  whistle  on  £leven-Foot  Shoal  a  vessel  shooM 
be  able  to  reach  the  point  with  reasonable  safety.  A  fog  bell  struck  by  machinery 
in  the  light-station  at  Escanaba,  on  Sand  Point,  would  be  a  valuable  addition  to  the 
service  of  this  station.  It  can  be  set  up  for  about  $1,100.  It  is  reeommended  tliat 
an  appropriation  of  this  amount  be  made  therefor. 

— .  6ladst4m€j  Little  Bap  de  NoquetUj  an  extension  of  Green  Bay^  Michi- 
gan.— The  following  statement,  made  in  the  Board's  last  annnsd  report, 
is  repeated: 

The  establishment  of  a  light  on  Sanders  Point,  or  Squaw  Point,  to  guide  into  Glad- 
stone Harbor,  at  a  cost  not  to  exceed  $10,000,  was  authorized  by  the  act  approved 
February  15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
recommends  that  the  amount  named  be  appropriated. 

— .  Peahtigo  Shoaly  Qreen  Bay^  Jjoke  Michigan^  Wisconsin. — The  fol- 
lowing statement,  made  in  the  Board's  last  annual  report,  is  repeated: 

The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  to  exceed  $10,000, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  has  yet 
been  made  therefor.  The  Board  recommends  that  the  amount  named  be  appro- 
priated. 

— .  Menashay  Green  Bay^  Wisoon^n. — The  following  recommendatioa, 
which  was  made  in  the  Board's  last  four  annnal  reports,  is  renewed: 

It  is  now  difficult  to  make  the  Menasha  River  at  night  on  account  of  the  cut 
through  the  rock  and  the  earth  cut,  which  is  found  to  be  quite  intricate.  To  meet 
this  difficulty  it  is  proposed  to  establish  here  two  range  lights,  one  to  be  placed  on 
the  site  of  tbe  old  Menasha  light,  which  was  discontinued  under  the  operations  of 
the  act  of  :March  3,  1859,  which  site  is  still  Government  property;  the  other  to  be 
placed  on  the  northeast  end  of  Doty  Island,  adjacent  to  the  channel,  which  was 
dredged  out  in  1887. 

It  is  estimated  that  these  range  lights  can  be  established  for  a  sum  not  to  exceed 
$600,  and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

1394.  Tail  Pointy  Green  Bay,  Wisconsin. — ^The  fog  bell  at  this  station 
is  of  little  or  no  benefit  in  its  present  location,  it  being  so  far  from  the 
channel  that  it  can  be  heard  only  in  the  stillest  weather,  and.not  then 
if  the  wind  is  from  the  northward  or  eastward.  Interested  navigators 
urge  that  not  only  should  the  bell  be  moved,  but  also  that  the  light 
should  be  moved  to  the  spot  now  marked  by  the  red  can  buoy^  which 
is  S.  by  E.  ^  E.  1,650  yards  distant  from  the  present  light.  A  crib  of 
sufficient  size  can  be  built  in  say  10  feet  of  wat^r,  and  the  present 
light-keeper's  dwelling  and  tower  can  be  moved  to  it,  and  the  fog  bell 
established  on  it  at  a  cost  which  is  estimated  to  be  not  exoeediiig 
$7,500.  Recommendation  is  made  that  an  appropriation  of  this  amount 
be  made  therefor. 
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BEPAIRS. 

Daring  the  fiscal  year  repairs  more  or  less  extensive  were  made  at 
each  of  the  following- named  stations: 


1299.  8t.  Helena,  Mich. 

1306.  Beaver  Island  Harbor,  Mich. 

1306.  Beaver  Island,  Mich. 

1308.  Charlevoix  Pierhead,  Mich. 

1312.  South  Maniton.  Mich 

1318.  Point  Betsey,  Mich. 

1315, 1316.  Portage  Lake  Pierhead  range, 

Mich. 
1324.  Pentwater  Pierhead,  Mich. 
1330.  Muskegon,  Mich. 
1336.  Kalamazoo,  Mich. 
1338.  South  Haven  Pierhead,  Mich. 

1343.  Calumet  Pierhead,  111. 

1344.  Chicago  Breakwater,  south,  111. 
1347.  Chicago  Pierhead,  ni. 

1350.  Grossepoint,  111. 


1351.  Waukegan,  111. 
1355.  Racine,  Wis. 

1359.  Milwaukee,  Wis. 

1360.  Port  Washington  Pierhead,  Wis. 
1864.  Sheboygan,  Wis. 

1366.  Two  Rivers  Pierhead,  Wis. 
1375.  Cana  Island,  Wis. 
1378.  Poverty  Island,  Mich. 
1381.  Point  Peninsnla,  Mich. 
1383.  Escanaba,  Mich. 

1387.  Eagle  Bluff,  Wis. 

1388.  Chambers  Island,  Wis. 

1390.  Green  Island,  Wis. 

1391.  Sherwood  Point,  Wis. 
1894.  Tail  Point,  Wis. 


OIL  HOUSES. 

Oil  houses  were  built  during  the  year  at  the  following  stations,  viz: 
£enosha,  Wind  Point,  Milwaukee  Pierhead,  Port  Washington,  and 
Ahnapee,  Wis. 

LIGHT-SHIPS. 

1300.  Simmons  Beef  light-vessel.  No.  55,  Straits  of  Mackinac,  Lake 
Michigan,  Michigan. — This  vessel  left  her  moorings  at  the  close  of 
navigation  on  December  6, 1893,  and  went  to  Cheboygan,  Mich.,  for 
the  winter.  She  returned  at  the  opening  of  navigation  and  picked  up 
her  moorings  again  on  April  11, 1804. 

1301.  White  Shoal  light-vessel.  No.  56,  Straits  of  Mackinac,  Lake 
Michigan,  Michigan. — This  vessel  left  her  moorings  at  the  close  of  navi- 
gation on  December  6, 1893,  and  went  to  Cheboygan,  Mich.,  for  the 
winter.  She  returned  at  the  opening  of  navigation  and  picked  up  her 
moorings  again  on  April  12, 1894. 

1302.  Grays  Beef  light-vessel,  No.  57,  Straits  of  Mackinac,  Lake  Mich- 
iganj  Michigan. — This  vessel  left  her  moorings  at  the  close  of  naviga- 
tion on  December  6, 1893,  and  went  to  Cheboygan,  Mich.,  for  the 
winter.  She  returned  at  the  opening  of  *  navigation  and  picked  up  her 
moorings  again  on  April  12, 1894. 

1382.  Meven-Foot  Shoal  light^essel.  No.  60,  about  midway  between 
Uleven-Foot  Shoal  and  Corona  Shoal,  Green  Bay,  Lake  Michigan,  Michi- 
gan.— On  October  6, 1893,  this  vessel  was  established  in  the  northern  end 
of  Green  Bay  in  abont  60  feet  of  water,  to  the  southward  and  westward 
of  Corona  and  Eleven-Foot  shoals,  to  mark  the  turning  point  for  vessels 
bound  into  Little  Bay  de  Noquette,  Michigan.    The  vessel  shows  sim- 
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altaneously  from  thi^ee  lens  lautems,  encircling  tlie  foremast-head,  a 
fixed  white  light.  The  focal  plane  of  the  light  is  40  feet  above  the  lake 
level,  and  the  light  may  be  seen  for  13J  miles  in  clear  weather,  the 
observer's  eye  being  15  feet  above  the  lake  level.  The  vessel  has  two 
masts,  is  schooner  rigged-,  but  has  no  bowsprit.  There  is  a  circular 
black  cagework  day  mark  at  the  foremast-head,  and  the  fog  signal  is 
between  the  masts.  The  hull  is  black,  with  "Eleven-Foot  Shoal''  in 
large  white  letters  on  each  side  and  "No.  60"  on  each  bow.  The  fog 
signal  is  a  6-inch  steam  whistle  giving  blasts  of  5  seconds'  duration, 
separated  by  intervals  of  10  seconds.  She  left  her  moorings  at  the  close 
of  navigation  on  December  6, 1893,  and  went  to  Escanaba,  Mich.,  for 
the  winter.  She  iftcked  up  her  moorings  again  at  the  opening  of  navi- 
gation on  April  17, 1894. 

All  the  above-named  light-vessels  were  supplied  with  coal  for  the 
season  while  in  winter  quarters. 

FOG  SIGNALS  OPERATED  BY   STEAM  OR  HOT-AIR   ENGINES. 

1297.  Old  Mackinac  Pointy  Michigan. — The  10-inch  steam  whistle,  in 
duplicate,  was  in  operation  some  396  hours,  and  consumed  43  cords  of 
wood. 

ISOO.  Simmons  Beef  light-shipj  If 0.  55j  Michigan.-— This  G-inch  steam 
whistle  was  in  operation  some  193  hours,  and  consumed  23  tons  of  coal 
and  2J  cords  of  wood. 

1301.  White  Shoal  light-ship^  No.  56,  Michigan. — This  6-inch  steam 
whistle  was  in  operation  some  218  hours,  and  consumed  18  tons  of  coal 
and  2  cords  of  wood. 

130J2.  Grays  Reef  light-ship,  No.  57,  Michigan. — This  6-inch  st^am 
whistle  was  in  operation  some  232  hours,  and  consumed  16  tons  of  coal 
and  3  cords  of  wood. 

1303.  Waugoshance,  Michigan. — The  10-inch  steam  whistle  in  duplicate 
was  in  operation  some  174  hours,  and  consumed  12  tons  of  coal  and  12 
cords  of  wood. 

1304.  Skilligallee,  Michigan. — The  10-inch  steam  whistle,  in  duplicate, 
was  in  operation  some  199  hours,  and  consumed  10  tons  of  coal  and  10^ 
cords  of  wood. 

1306.  Beaver  Island,  Michigan. — The  first-class  steam  sirens,  in  dupli- 
cate, were  in  operation  some  212  hours,  and  consumed  20^  cords  of  wood. 

1312.  South  Manitou,  Michigan. — The  10- inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  555  hours,  and  consumed  40J  cords  of  wood. 

1313.  Point  Betsey,  ^fichigan. — The  10-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  418^  hours,  and  consumed  11^  tons  of  coal 
and  19J  cords  of  wood. 

1318.  Manistee  Pierhead,  Michigan, — The  10-inch  steam  whistlea,  in 
duplicate,  were  in  ox)eration  some  459  hours  and  consumed  46^  tons  of 
ooal  and  5^  cords  of  wood,* 
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133J^.  Grand  Haven  Pierhead^  Michigan. — The  first-class  steam  sirens, 
in  daplicate,  were  in  operation  some  435  hoars,  and  consumed  37  j  toqs 
of  coal  and  2  cords  of  wood. 

1348.  Chicago  Harbor j  Illinois. — The  10-inch  steam  whistles,  iudnpli- 
cate,  established  November  9, 1893,  were  in  operation  some  297^  hours, 
and  consumed  30^  tons  of  coal  and  3  cords  of  wood. 

1350.  Orossepointj  III. — The  10-inch  steam  whistles,  in  duplicate, 
were  in  operation  some  352  hours,  and  consumed  24  tons  of  coal  and  1^ 
cords  of  wood. 

1357.  Wind  Pointy  Wisconsin. — The  10-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  863  hours,  and  consumed  49^  tons  of  coal 
and  2  cords  of  wood. 

1358.  Miltcaulcee  Pierhead^  Wisconsin. — ^The  10- inch  steam  whistles,  in 
duplicate,  were  in  operation  some  701^  hours,  and  consumed  36  tons  of 
coal  and  2^  cords  of  wood. 

1367.  Ttoin  River  Pointy  Wisconsin. — The  10-inch  steam  whistles,  in 
duplicate,  were  in  operation  some  797^  hours,  and  consumed  37  tons  of 
coal  and  63^  cords  of  wood. 

1372.  Sturgeon  Bay  Canal  Pierhead^  Wisconsin. — The  10-inch  steam 
whistles,  in  duplicate,  were  in  operation  some  595^  hours,  and  consumed 
69  tons  of  coal  and  4  cords  of  wood. 

1376.  Porte  des  Morts,  Wisconsin. — ^The  steam  siren  was  discontinued, 
and  10-inch  steam  whistles,  in  duplicate,  were  established  May  18, 1894. 
They  were  in  operation  some  322  hours,  and  consumed  7  tons  of  coal 
and  20^  cords  of  wood. 

1378.  Poverty  Island^  Michigan. — ^The  10-inch  steam  whistles,  in  dupli- 
cate, were  in  ox>eration  some  295  hours,  and  consumed  3^  tons  of  coal 
and  34^  cords  of  wood. 

1380.  8quaw  Island^  Michigan. — The  10-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  158  hours,  and  consumed  9  tons  of  coal. 

1382.  Eleven- Foot  Shoal  light-vessel,  N^o.  60,  Michigan. —  The  6-inch 
steam  whistle,  established  October  6, 1893,  was  in  operation  some  186 
hours,  and  consumed  10^  tons  of  coal  and  2^  cords  of  wood. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition,  and  all  attended  to 
by  the  steam  tender  Dahlia,  with  the  exception  of  Bank  Point  buoy  in 
Lake  Muskegon,  buoy  at  the  entrance  of  St.  Joseph  Harbor,  buoys  in 
Green  Bay,  south  of  Long  Tail  Point,  and  channel  buoys  in  Fox  River. 
The  iron  buoys  were  taken  up  at  the  close  of  navigation  early  in 
December  and  reset  at  the  opening  of  navigation  in  March.  During 
the  heavy  gale  in  May  of  the  present  year  many  of  the  buoys  in  the 
south  part  of  the  lake  drifted  out  of  position,  and  two  were  entirely 
lost.  Since  then  they  have  all  been  reset.  The  electric  buoys  between 
the  World's  Fair  grounds  and  Chicago  were  taken  up  in  November. 
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The  only  other  changes  daring  the  year  were  as  follows :  Spar  buoy 
on  shoal  off  Madison  Park,  city  of  Chicago^  was  established  on  August 
23,  1893,  and  third-class  can  buoy  on  Bank  Point,  Lake  Muskegon, 
was  changed  to  a  second-class  can  buoy  on  June  29, 1894. 

DEPOTS. 

St.  Josephj  Mich. — The  work  of  grading  the  depot  grounds  and  the 
fencing  was  completed.  A  plank  walk  for  the  use  of  the  life-saving 
station  was  laid  by  that  service.  The  necessary  work  for  piping  the 
grounds  and  providing  hydrants  and  water  meter  was  done,  and  all 
necessary  connections  were  made  to  the  dwelling.  Some  575  running 
feet  of  4-inch  pipe  was  laid  across  St.  Joseph  Harbor  in  a  dredged 
channel  20  feet  below  water  surface  to  connect  the  water  pipes  of  the 
light-house  depot  grounds  with  the  city  water  mains.  The  tramway 
and  track  along  the  bulkhead  and  wharf,  and  from  thence  to  the  store- 
house, with  switches  and  curves,  a  total  length  of  540  feet,  was  com- 
pleted. The  rail  laid  on  the  wharf  and  bulkhead  is  spiked  to  the  deck 
planking  and  the  remainder  to  cedar  ties  laid  30  inches  to  centers. 
The  rails  throughout  the  entire  distance  are  coupled  together  with  fish 
plates  bolted  with  4-inch  machine  bolts.  A  plank  walk  2  feet  6  inches 
wide,  secured  to  ties,  was  laid  between  the  tracks.  Various  minor 
repairs  were  made. 

Supply  and  buoy  d^ot  far  the  Ninth  and  Eleventh  light-house  districts^ 
at  Scammons  Harbor^  northern  part  of  Lake  Huron^  Michigan. — The  fol- 
lowing recommendation  made  in  the  Board's  last  two  annual  reports  is 
renewed : 

There  are  now  in  service  in  the  Ninth  district  15  steam  fog  signals,  and  in  the 
Eleventh  district  20,  a  total  of  35.  Provision  has  been  made  by  appropriation  for 
the  construction  of  several  more  in  each  district,  the  greater  namber  of  which  will 
be  erected  daring  tho  coming  year;  and  in  addition  there  are  recommendations, 
applications,  and  pending  legislation  for  a  number,  say  a  dozen  more,  for  the  most 
of  which  it  is  probable  appropriation  will  be  made  in  the  near  future.  Owing  to  the 
intricacies  of  navigation,  the  prevalence  of  fogs,  and  the  somewhat  frequent  snow 
squalls  and  storms,  not  less  than  24  or  25  of  the  steam  signals  to  be  operated  will  be 
concentrated  about  the  northern  portions  of  Lakes  Huron  and  Michigan,  -coontin^ 
from  Thunder  Bay  Island  in  Lake  Huron,  through  the  Straits  of  Mackinac,  to  Point 
Betsey  in  Lake  Michigan,  and  including  the  stations  guarding  the  entrances  into  Green 
Bay. 

The  work  of  supplying  the  existing  stations  with  coal  is  already  arduous,  and 
tasks  tho  time  of  the  buoy  tenders,  which  might  be.  employed  to  much  greater 
advantage  in  other  work.  With  the  rapid  increase  in  the  number  of  the  signals,  it 
seems  desirable  that  some  better  provision  be  made  for  the  delivery  of  the  fael  than 
its  transportation  from  Detroit  and  Chicago  by  the  single  tender  employed  in  each 
district.  The  average  consumption  of  coal  at  each  fog-signal  station  is  18  tons,  so 
that  for  the  35  indicated  stations  near  the  northern  ends  of  the  two  lakes  there  iTvill 
be  needed  some  630  tons  per  annum.  If  some  200  tons  additional  be  aUowe<l  for  the 
use  of  the  two  tenders  in  the  same  region,  the  total  amount  required  will  he,  say, 
830  tons. 
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The  buoyage  of  the  two  districts  is  also  steadily  increasitig  with  the  greater  num- 
ber, draft,  and  tonnage  of  the  lake  shipping.  Not  only  are  there  more  buoys  Deeded, 
but  larger  ones,  as  special  difficulties  are  from  time  to  time  discovered  and  the  need 
m  discovered  of  greater  visibility  and  better  warning  to  veseels.  It  is  quite  evident, 
therefore^  that  the  buoy  tenders  will  be  more  taxed  each  year  to  give  proper  attention 
to  the  placing  and  relief  of  the  buoys,  many  of  which  are  now  looked  after  by  con- 
tractors in  each  district,  to  mamtain  the  necessary  frequency  aaid  thoroughness  of 
inspections,  and  to  keep  the  numerous  light-stations  supplied  with  their  regular 
stores,  all  within  the  seven  or  eight  months  of  navigation  during  which  the  work 
must  be  performed. 

In  the  localities  above  indicated  there  are  numerous  points  which|  lying  in  or  near 
the  track  of  vessels^  are  dangerous  to  navigation  by  reason  of  not  being  sufficiently 
marked  by  buoys. 

To  provide  for  the  convenient  and  economical  coaling  of  the  fog-signal  stations  in 
the  two  districts  it  will  be  advantageous  to  establish  a  depot  at  a  sttltable  place  in 
the  vicinity  of  the  Straits  of  Mackinac ;  and  Scammons  Harbor,  now  owned  by  the 
the  Light- House  Establishment,  suggests  itself  as  a  place  in  every  'WHy  desirable  for 
the  purpose.  The  shelter  is  perfect,  the  access  is  easy^  and  the  location  is  suffi- 
ciently central  and  of  ample  size.  It  will  be  necessary  to  construct  a  suitable  wharf^ 
coal  shed,  quarters  for  station  keeper,  and  other  adjuncts  for  coaling  service.  In 
addition  there  should  be  two  scows  for  the  service  of  the  depot»  the  employment  of 
which  would,  in  general,  be  as  follows : 

To  coal  the  steam  fog  signals  the  scows  would  be  loaded  to  a  draft  of,  say,  3  feet 
and  be  towed  from  the  depot  to  the  stations.  In  ordinary  cases  the  scow  could  go 
alongside  and  the  coal  be  handled  ashore  directly  and  without  loss  of  time,  instead 
of  being  loaded  as  now  into  a  boat  from  a  light-house  tender  lying  off  at  a  distance, 
from  which  several  trips  must  be  made  with  oars  to  complete  the  work. 

A  preliminary  estimate  of  the  cost  of  the  plant  recommended  is  as  follows : 

For  the  wharf  and  buoy  shed $7,500 

For  quarters,  etc 3,000 

For  two  scows 4,000 

Contingencies '. 500 

Total 15,000 

With  the  multiplication  of  the  aids  to  navigation  in  the  vicinity  of  the  Straits  of 
Mackinac  the  ^conomy  of  using  in  certain  localities  light-ships  of  moderate  dimen- 
sions and  small  cost  in  lieu  of  permanent  light-stations,  it  is  evident  that  the  con- 
struction of  the  coaling  and  buoy  depot  for  the  common  use  of  both  the  Ninth  and 
Eleventh  districts  will  be  of  great  value  to  the  Light-House  Service.    It  is  estimated 

■ 

that  this  depot  can  be  established  for  not  exceeding  $15,000,  and  it  is  recommended 
that  an  appropriation  of  this  amount  be  made  therefor. 

TENDERS. 

The  Dahlia. — ^This  steamer  was  employed  during  the  summer  and  fall 
of  1803  in  the  delivering  of  supplies  to  light-stations  and  light-vessels, 
inspection  of  stations,  and  attendance  on  the  buoyage  of  the  district. 
She  took  up  the  iron  buoys  for  the  winter  early  in  December,  after  which 
she  returned  to  Chicago.  Her  crew  was  discharged,  and,  by  the  cour- 
tesy of  the  Illinois  Central  Railroad,  she  laid  up  at  one  of  the  company's 
whai^s^es  for  the  closed  season.  On  the  opening  of  navigation  a  crew 
was  employed,  and  the  iron  buoys  were  replaced  in  the  latter  part  of 
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March.  Since  that  date  she  was  engaged  in  inspection  and  supply  txips 
and  attendance  on  buoyage.  She  steamed  during  the  year  some  OyOlS* 
miles  and  consumed  about  687  tons  of  coal.  Although  calking  and 
minor  repairs  will  lengthen  her  life  and  add  to  the  comforts  of  those  on 
board,  she  is  in  condition  to  meet  the  requirements  of  the  district  for 
a  number  of  years  to  come. 

The  Amaranth. — ^This  steamer  was  employed  during  the  season  in 
delivering  materials  for  repairs  and  improvements  at  Waukegan,  Man- 
itowoc, Twin  Biver  Point,  Baileys  Harbor,  Porte  des  Morts,  Eagle  Blufi^ 
Point  Peninsula,  Waugoshance,  Squaw  Island,  SeulChoix  Pointe,  Soutii 
Manitou,  Milwaukee  Pierhead,  and  Eagle  Bluff  light-stations,  with 
material  required  in  the  construction  of  Chicago  Harbor  light-station, 
Dlinois,  and  returning  materials  from  Waugoshance  light-station.  She 
was  also  employed  in  placing  the  sinker  for  mooring  and  in  towing  the 
Eleven-Foot  Shoal  light-ship  to  its  position.  During  the  year  she 
steamed  some  2,063  miles,  and  in  doing  so  used  about  160  tons  of  ooaL 
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The  Tenth  district  extends  from  the  month  of  the  St.  Begis  Biver, 
New  York,  to  the  River  Ronge,  Detroit  River,  Michigan,  and  embraces 
all  the  aids  to  navigation  on  the  American  shores  and  waters  of  lakes 
Ontario  and  Erie,  and  the  St.  Lawrence,  Niagara,  and  lower  part  of 
Detroit  rivers. 

Inspector. — Commander  James  G.  Green,  XJ.  S.  Navy. 

Engineer, — Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  TJ.  S. 
Army. 

In  this  district  there  are — 

Li^ht-boiises  nnd  beacon  lighto 74 

Light-Mhips  iu  poflition 4 

Fog  signals  operat4)c1  by  steam 6 

Fog  signals  operated  by  clockwork 3 

Buoys  iu  position 144 

Steamer  Haze^  buoy  tender,  and  for  supply  and  inspection 1 

The  lights  in  this  district  are  classified  as  follows : 

Third  order 6 

Fourth  order 23 

Fifth  order : 6 

Sixth  order 20 

Tubular  lanterns ' 2 

Lens  lanterns 13 

Reflectors 8 

jJew  lights  established 3 

New  light-vessels  established 4 

Steam  fog  signals  established 4 

Bnoys  discontinued 3 

New  buoys  placed 8 

All  the  light-stations  and  buoys  of  the  district  were  inspected  as 
firequently  as  practicable,  and  the  light-stations  were  supplied  with 
material  in  May  and  June. 

The  number  preceding  the  name  of  a  light-station  is  that  by  which 
it  is  designated  in  the  List  of  Lights  and  Fog  Signals  of  the  United 
States  on  the  Northern  Lakes  and  Eivers,  corrected  to  the  opening  of 
navigation,  1894. 

LIGHT-HOUSES. 

1052.  Ogdenshurg^  St.  Latcrence  River ,  New  York. — ^An  ice  house  was 
built.  Some  25  feet  of  plank  walk  was  laid  leading  from  the  oil  house 
to  the  door  of  the  tower.  The  circular  iron  oil  house,  previously  pur- 
chased^  was  erected  upon  a  concrete  foundation.  It  has  an  inside  fur- 
ring of  brick  laid  in  cement.  The  fourth-order  Halns  lamps  were 
replaced  with  Funck-Heap  lamps.    Various  minor  repairs  were  made. 

— .  Bay  State  Shoaly  St.  Lawrence  River^  New  York. — ^The  following 
statement  made  in  the  Board's  last  annual  report  is  renewed : 
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The  establiBhment  of  temporary  floating  lights  here,  at  a  cost  not  to  exceed  $800, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor 
has  yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

— .  Carlton  Island^  St  Lawrence  Rtvevj  New  York. — The  following' 
statement  made  in  the  Board's  last  annual  report,  is  repeated: 

The  establishment  of  this  light,  at  a  cost  not  to  exceed  $8,600,  was  authorized  by 
the  aot  approved  February  15, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amount  named  be  appropriated. 

1058,  Tihhetts  Pointy  St,  Lawrence  River ^  New  York. — The  following' 
statement  made  in  the  Board's  last  annual  report,  is  repeated: 

The  establishment  of  a  steam  fog  signal,  at  a  cost  not  to  exceed  $4,300,  was 
authorized  by  the  act  approved  February  6, 1893,  but  no  appropriation  therefor  has 
yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1060.  Qalloo  Island  J  Lake  Ontario  j  New  York. — The  following  state- 
ment made  in  the  Board's  last  annual  report,  is  repeated: 

The  establishment  of  a  steam  fog  signal,  at  a  cost  not  to  exceed  $5,700,  was 
authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  beein  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

Minor  repairs  were  made. 

1061.  Stony  Pointy  Lake  Ontario^  New  York. — Some  20  rods  of  rail 
fence  and  16^  rods  of  stone  wall  on  the  division  line  were  rebuilt. 
Minor  repairs  were  made. 

1062.  Oswego^  entrance  to  Oswego  Harbor^  Lake  Ontario^  New  York, — 
On  August  29,  1893,  the  pier  on  which  the  light-house  stands  was 
severely  damaged  in  a  heavy  gale  from  the  northeast  The  stairs  and 
entrance  to  the  oil  house  and  tower  were  torn  away,  and  the  boathouse 
was  completely  wrecked.  Extensive  repairs  were  made  to  the  pier. 
The  old  stairway  entrance  was  entirely  closed  and  a  new  one  was  con- 
structed on  a  sheltered  site.  A  new  boathouse  was  constructed  at  a 
XK)int  where  it  can  not  be  rea<;hed  by  the  sea  in  storms.  Various  mincnr 
repairs  were  made. 

1063.  Oswego  Breakwater^  entrance  to  Oswego  Harbor ^  New  York. — 
This  station  is  in  good  condition,  but  needs  some  modification  for  the 
protection  and  comfort  of  the  keepers  who  often  have  to  remain  several 
days  at  the  beacon  in  storms. 

1004.  1065.  Fair  EaveUj  entrance  to  Little  Sodus  Bay^  New  York. — 
Some  230  running  feet  of  elevated  walk  was  rebuilt,  and  about  20O 
running  feet  of  floor  was  relaid  with  plank.  Some  200  running  feet  of 
board  fence,  5  feet  high,  on  the  south  side  of  the  reservation,  was 
rebuilt.    Minor  repairs  were  made. 

1069.  Oenesee,  Charlotte  Harbor,  Lake  OntariOy  Neie  York. — The  deck 
of  the  crib  beneath  and  around  the  signal  house  was  covered  i^ith  new 
plank,  and  the  upper  courses  were  rebuilt  to  make  it  sufficiently  strong. 
The  beacons  and  dwelling  are  in  fair  condition.  The  Rochester  Elec- 
tric Railway  Company,  of  Rochester,  N.  Y.,  paid  $25  for  rental  for 
part  of  the  light-house  reservation  under  the  lease.    The  steam  fb^ 
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signal  at  this  station^  authorized  by  act  of  Confess  approved  Maixsh 
3, 1891,  was  completed  and  ready  for  operation  on  September  30, 1893, 
Its  location  is  on  the  old  light-house  crib  on  the  west  side  of  the  west 
pier,  mouth  of  the  Genesee  Eiver.  The  building  is  a  wooden  frame 
structure,  covered  outside  with  corrugated  and  inside  with  smooth  iron, 
and  rests  upon  a  low  truss  work  of  heavy  timbers  braced  with  iron 
rods  and  firmly  secured  to  the  top  of  the  crib.  To  make  a  secure  foun- 
dation for  the  fog  signal,  a  part  of  the  superstructure  of  the  old  light- 
house crib  was  removed  and  rebuilt  with  new  timber.  The  whole  crib 
received  a  new  deck,  and  the  superstructure  was  sheathed  on  the  out- 
side with  3-inch  plank.    Some  minor  repairs  were  made. 

1C71.  Braddock  Pointy  Lake  Ontario^  New  York, — Plans  and  estimates 
for  the  station  buildings  are  being  prepared. 

1073.  Thirty-Mile  Pointy  east  of  Niagara  River^  Lake  OntariOj  New 
York. — A  new  fence,  825  feet  long,  was  built  on  the  reservation  line. 
Various  repairs  were  made. 

— .  Wilson  Harbor^  Lake  Ontario^  New  York. — The  following  state- 
ment made  in  the  Board's  last  annual  report  is  repeated: 

The  eatablishment  of  this  light,  at  a  cost  not  to  exceed  $2,500^  waa  anthoriased  by 
the  act  approved  Febraary  15, 1893,  but  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amonnt  named  be  appropriated. 

1075.  Fort  Nia^aray  Niagara  River .  Lake  Ontario^  New  York. — ^The  ditch 
extending  along  nearly  the  entire  front  of  the  reservation  was  filled 
in  with  earth,  first  laying  6- inch  pipe  for  drainage,  and  a  wooden  bridge 
at  the  entrance  to  the  grounds  was  built.  A  steel  water  tank,  erected 
on  the  Fort  Niagara  military  reservation,  so  that  it  obscured  the  light 
of  this  station  from  lake  points,  was  removed  to  a  new  location,  where 
it  no  longer  hides  the  light  to  vessels.  Minor  repairs  were  made.  The 
dwelling  at  this  station  is  old,  in  bad  condition,  and  unsuitable.  It  is 
estimated  that  a  suitable  dwelling  can  be  built  for  not  exceeding  $4,000, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made 
therefor. 

1076^  1077.  Niagara  River  range^  Niagara  River ^  New  York. — In  order 
to  mark  the  channel  of  deepest  water  where  it  has  been  improved  below 
the  channel  which  is  marked  by  the  Horseshoe  Reef  light-house,  the 
front  light  of  this  range  was  moved  to  a  new  structure  located  on  the 
berm  bank  of  the  Erie  Canal  about  71  feet  south  of  the  old  site.  The 
new  structure  is  an  open  framework  of  wood  with  a  small  house  at  the 
top  for  exhibiting  the  light. 

1078.,  Horseshoe  Reef^  entrance  to  Buffalo  Harbor^  New  York. — During 
the  gale  of,  October  14  and  15, 1893,  the  wooden  crib  protection  was 
injured.  The  damage  was  repaired,  excepting  that  the  stone  has  not 
been  replaced. 

1079.  Buffalo  Breakwaterj  north  endj  Lake  Urie,  New  York. — The  steam 
fog  signal  authorized  at  this  station  by  act  of  Congressapproved  August 
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5, 1892^  was  completed  and  ready  for  operation  on  September  30, 1893. 
The  signal  house  is  of  the  same  general  plan  and  dimensions  as  the  one 
built  at  the  Genesee  light-station,  New  York.  It  is  provided  with 
closets,  reflector  lamps,  etc.,  and  a  large  coal  room  adjoins  on  the  west 
side.  The  exterior  is  covered  with  corrugated  and  the  interior  with 
smooth  iron.  To  provide  the  needed  room,  the  keeper's  dwelling  with 
light-house  was  removed  from  its  old  position  in  the  center  of  the  crib 
to  the  northwesterly  part.  Heavy  seas  are  sometimes  thrown  over  the 
breakwater,  striking  the  buildings  on  the  light-house  crib.  Some  small 
repairs  were  made  ne<;essary  from  this  cause. 

1080.  Buffalo^  main  entrance  to  Buffalo  Harbor^  New  York, — The  pipe 
which  supplied  the  station  with  water  for  domestic  uses  was  torn  up 
from  the  bed  of  the  river  by  a  vessel's  anchor,  thus  cutting  off  the 
supply  of  water  from  that  source.  Estimates  are  being  prepared  for 
making  the  necessary  repairs.    Various  repairs  were  made. 

1083.  Erie^  outside  of  Erie  Harbor^  PresquHle  Bay^  Lake  Erte^  Pc»»- 
sylvania, — The  old  wooden  fence,  297  feet  long,  on  the  west  line  of  the 
ireservation  was  almost  entirely  rebuilt  with  wire  and  cedar  posts. 
Natural  gas,  to  be  used  for  fuel,  was  introduced  into  the  keeper's  dwell- 
ing. The  supply  of  gas  is  obtained  from  a  well  located  about  30  feet 
from  the  dwelling  on  the  south  side  of  the  reservation.  Various  repairs 
were  made. 

1084.  PresquHle  Pierheadj  Erie  Harbor^  entrance  to  PresquHle  Bay^ 
Lake  Erie,  Pennsylvania. — The  beacon  was  moved  to  a  point  about  20  feet 
from  the  outer  end  of  the  new  pier  extension,  and  about  313  running  feet 
of  new  elevated  walk  was  built  to  connect  the  walk  with  the  beacon. 
The  following  statement  made  in  the  Board's  last  annual  report  is 
repeated: 

The  establishment  of  a  fog  signal,  at  a  cost  not  to  exceed  $4,300.  was  authorized 
by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet  been 
made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1085.  Erie  range^  No.  Ij  entrance  to  PresquHle  Bay^  Lake  JS7rte,  Penn- 
sylvania.— The  old  mast  supporting  the  light  was  replaced  with  a  new 
one. 

1086.  Erie  range,  No.  2,  entrance  to  PresquHle  Bay,  Lake  iJriCy  Penn- 
sylvania.— Some  30  feet  of  the  west  end  of  the  north  pier,  supporting  the 
beacon,  was  removed  to  the  water  level  and  rebuilt  with  solid  bulk- 
heads where  it  joins  the  old  part  of  the  pier.    The  old  pier  around  the 

♦    boathouse  was  rebuilt  above  the  water  level. 

1087.  PresquHle,  north  shore  of  peninsula,  3  miles  from  the  entrance  to 
Erie  Harbor,  PresquHle  Bay^  Pennsylvania. — To  protect  the  station  build- 
ings and  keeper's  garden  from  the  encroachment  of  sand,  a  tight  board 
fence  396  feet  long  and  5  feet  high  was  built  on  the  east,  north,  and 
west  sides  of  the  dwelling.    Walks  about  the  station  were  repaired. 

1088.  Conneaut  Pierhead,  entrance  to  Conneaut  Harbor,  LaJce  Eritj 
Ohio. — ^This  light  was  moved  to  the  outer  end  of  the  west  pier  as 
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recently  extended.  It  oonsists  of  a  lens  lantern,  protected  by  a  wooden 
housing  or  hood  with  glass  front,  at  a  height  of  20  feet  above  water 
leve],  and  supported  upon  2  oak  timbers  braced  by  iron  rods. 

1089.  Canneauty  entrance  to  Conneaut  Harbor^  Lake  EriCj  Ohio. — ^This 
light  was  established  in  1835,  as  a  guide  to  vessels  entering  the  harbor 
of  Conneaut,  and  it  was  placed  on  the  outer  end  of  the  west  pier. 
The  commerce  of  the  place  was  not  maintained  and  the  piers  were 
allowed  to  decay  and  fall  to  ruin.  In  1885  the  pier  was  so  much 
decayed  that  the  beacon  was  insecure  and  it  was  removed  to  the  bluff 
on  shore.  A  new  and  extensive  enterprise  is  now  established  at  Con- 
neaut, which  will  probably  make  it  a  leading  x>ort  in  the  shipment  of 
iron  and  coal.  The  harbor  is  being  improved  at  great  expense,  and 
lights  to  mark  the  entrance  are  now  important.  The  old  beacon  upon 
the  hill,  which  is  of  little  use  as  a  guide  to  the  harbor  or  as  a  coast 
light,  is  now  so  far  decayed,  except  as  to  the  lantern,  as  to  be  unfit  to 
move  to  the  pierhead.  It  is  therefore  recommended  that  an  appropria* 
tion  of  $2,500  be  made  for  the  construction  of  a  new  beacon  on  the  end 
of  the  pier,  and  for  a  second  beacon  near  the  shore  to  form  the  rear 
beacon  of  a  range;  the  two  beacons  to  be  connected  by  an  elevated 
walk  on  the  west  pier.  When  the  range  is  completed  the  present 
lights  can  be  discontinued. 

1090.  Ashtabula  (front)^  entrance  to  Aahtahula  Harbor^  Lake  Erie^ 
Ohio,  —Extensive  repairs  to  the  dwelling  were  found  necessary,  and  a 
contract  was  made  to  do  the  work  and  furnish  all  the  materials  for  the 
sum  of  $1,038.50,  to  be  completed  September  30.  The  work  was  begun 
in  June  and  fair  progress  has  been  made.  The  beacon  was  moved  240 
feet  to  the  end  of  the  new  pier,  built  in  1893,  and  a  new  elevated  walk 
was  constructed  for  the  same  distance.  Some  60  running  feet  of 
elevated  walk,  destroyed  by  a  storm  in  October,  1893,  was  rebuilt.  The 
lumber  and  ironwork  for  rebuilding  640  running  feet  of  old  elevated 
walk  was  purchased  and  delivered  at  the  station.  Various  repairs 
were  made. 

A  new  steam  fog  signal  was  established  at  this  station  as  authorized 
by  act  of  Congress  approved  March  3, 1891.  It  was  completed  and 
ready  for  operation  September  30, 1893.  It  is  situated  on  the  west 
pier  next  to  and  adjoining  the  outer  pierhead  beacon,  to  which  it  is  con- 
nected by  a  covered  storm  house  over  the  entrance  to  the  beacon.  The 
timbers  throughout  are  of  white  pine.  The  structure  is  covered  out- 
side with  corrugated  iron,  and  painted  brown.  It  has  a  cemented  floor 
and  a  large  storage  room  for  fuel.  Since  the  fog  signal  was  completed 
the  pier  has  been  extended  240  feet.  The  fog-signal  house  and  maehin- 
ery  has,  therefore,  been  moved  to  the  outer  end  of  the  pier  extension. 

1091.  Ashtabula  Pierhead  {rear)^  entrance  to  Ashtabula  Harbor y  Lake 
i^ne,  Ohio. — This  beacon  was  fitted  with  apparatus  for  hoisting  the 
lanterns  into  position  for  displaying  the  light.  The  lights  were  exhib- 
ited for  the  first  time  September  25, 1893,    The  tower  is  a  triangular 
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skeleton  pyramid  of  wrought  iron;  it  was  erected  in  1891,  but  was  not 
lighted  owiDg  to  laqk  of  fonds.  On  May  17, 1892,  the  schooner  Chip- 
pewa^ in  tow  of  the  tag  John  Gordon^  collided  with  the  beacon  and 
caused  it  to  fall.  The  parties  responsible  for  the  damage,  having  failed 
to  pay  the  expense  of  repairs,  the  matter  was  placed  in  the  hands  of 
the  U.  S.  attorney  for  the  northern  district  of  Ohio,  for  legal  action. 

1093.  Fairport  Pierhead  {front)^  mouth  of  €hrand  River j  Lake  Eriej 
Ohio. — The  following  statement,  ^lade  in  the  Board's  last  annual 
report,  is  repeated : 

The  establishment  of  a  fog  signal,  at  a  cost  not  to  exceed  $4,300,  was  alithoiixed 
by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet  been 
made.  The  Board  recommends  that  the  amount  named,  together  with  ^400  for  a 
range  light,  be  appropriated. 

1094.  Fairport  Pierhead  (rear)^  east  pier^  entrance  to  Fairport  Harbor^ 
mouth  of  Orand  River ^  Ohio. — ^This  beacon  was  completed  by  fitting  the 
tower  with  apparatus  for  raising  and  lowering  the  lanterns  for  exhibit- 
ing the  light.  The  light  was  first  shown  on  October  15, 1893.  The 
tower  is  a  skeleton  iron  pyramid,  with  small  room  constructed  in  one  of 
the  tower  sections  for  trimming  the  lamps.  The  lanterns  are  raised  to 
tlie  top  of  the  tower.  The  light  consists  of  three  lens  lanterns  sua* 
pended  in  a  vertical  line,  the  middle  one  being  red,  and  the  two  others 
being  white  lights. 

— .  Olevela}ulj  on  the  hiU  at  the  east  side  of  Cleveland  Ha/rhor^  Ohio. — 
Tlie  following  recommendation,  made  in  the  Board's  last  annual  report^ 
is  renewed: 

The  illumiuating  apparatus  remains  in  the  tower  in  the  same  position  it  occupied 
before  the  light  was  discontinued  at  the  close  of  navigation  in  1892.    The  dwelling 
is,  however,  the  only  place  at  present  provided  for  the  keepers  of  the  harbor  lights 
and  fog  signal.    The  house  is  in  the  city,  at  the  comer  of  Main  and  Water  streets, 
on  the  high  level,  and  affords  no  view  of  either  of  the  lights.    The  distance  fhimtbe 
dwelling  to  the  nearest  of  four  lights  is  abont  two-thirds  of  a  mile;  and  to  the  break- 
water light,  with  revolving  apparatus  and  fog  signal,  the  distance  is  about  a  mile  by 
the  route  which  must  be  followed.    The  distance  is  a  matter  of  great  inoonvenience 
to   the  keepers,  and  sometimes  of  danger  to  the  lights.     The  present  dwelling, 
though  an  excellent  house,  is  entirely  unsuitod  to  the  use  of  several  keepers.     It  is 
recommended  that  a  site  be  constructed  for  the  dwelling  and  storehouse  by  filling 
in  the  water  adjacent  to  the  west  pier.    The  storehouse  is  much  needed.    A  suitable 
dwelling  can  then  be  built  in  a  place  convenient  to  the  lights.  It  is  proposed,  when 
the  new  dwelling  is  completed,  to  sell  the  old  site  and  buildings.    Inquiry  regarding 
value  of  real  estate  in  the  vicinity  of  the  present  light-house  site  and  dwelling 
indicates  that  the  old  site  may  be  sold  for  about  $24,000  or  $25,000.    The  expense  of 
the  new  site,  dwelling,  and  storehouse  is  estimated  to  be  $25,000,  and  it  is  reocKn- 
mended  that  an  appropriation  of  this  amount  be  made  therefor. 

Varions  minor  repairs  were  made. 

1096.  Cleveland  tcest  pier,  entrance  to  Cleveland  Harbor^  Lake  Erie^ 
Ohio. — ^The  elevated  walk  was  so  badly  decayed  and  broken  as  to  be 
nnsafe;  it  has,  therefore,  been  removed  and  replaced  with  1,150  feet  of 
new  walk.    Extensive  repairs  were  made  to  the  beacon. 
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1097,  Cleveland  Breakwater^  entrtmee  to  Cleveland  Harbor,  Ohio. — ^To 
prevent  the  vibration  of  the  crib  and  beacon  when  struck  by  heavy 
seas,  269  cords  of  heavy  riprap  stone  were  placed  on  the  east  and  south 
sides  of  the  crib.  A  strong  protection  of  timberwork  was  built  between 
the  tower  and  the  fog-signal  house  to  shield  the  passageway  from  the 
heavy  seas.  The  floor  of  the  signal  house  was  covered  with  Portland 
cement,  to  afford  a  drainage  and  to  provide  a  better  surface  for  clean- 
ing. The  station  was  broken  into  by  unknown  parties  before  the  open- 
ing of  navigation,  1894,  and  tools  were  stolen.  The  doors,  locks,  etc., 
which  were  injured  were  repaired.    Various  repairs  were  made. 

1099j  1100.  Black  River  Pierhead  range  lightSj  entrance  to  Black  River 
Harbor i  Lake  Uriej  Ohio. — ^The  rear  beacon  of  this  range  was  fitted 
with  hoisting  apparatus  for  exhibiting  the  light,  which  was  first  dis 
played  October  15, 1893.  The  rear  beacon,  which  was  a  skeleton  iron 
tower,  fell  on  June  22, 1894,  by  being  run  into  by  the  schooner  Alta 
while  being  towed  away  from  the  west  pier  in  front  of  the  beacon,  where 
she  had  been  lying  contrary  to  the  protests  of  the  light-keeper.  A 
request  has  been  made  for  the  payment  of  the  estimated  cost  to  reereot 
the  tower.  A  new  beacon  will  be  erected  in  a  position  less  exposed  to 
collision. 

The  establishment  of  a  fog  signal  at  a  cost  not  to  exceed  $4,300,  was 
authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation 
therefor  has  yet  been  made.  The  Board  recommends  that  the  amount 
named  be  appropriated. 

1101.  Vermillion^  entrance  to  Vermillion  Harbor^  Lake  Erie,  Ohio. — 
The  iron  beacon  was  moved  to  within  about  25  feet  of  the  outer  end  of 
the  pier  and  the  timbers  of  the  be.acon  foundation,  which  were  decayed, 
were  replaced.  Some  56  running  feet  of  elevated  walk  was  built  to 
connect  the  beacon  in  its  new  position  with  the  old  walk.  In  April, 
18d3y  the  schooner  M.  8.  Bacon^  in  tow  of  the  tug  J.  P.  Devneyj  collided 
with  the  beacon  in  such  a  manner  as  to  cause  serious  injury.  Bepairs 
were  made  and  the  expense,  $161.62,  was  collected  and  paid  into  the 
U.  S.  Treasury  by  the  U.  S.  attorney  at  Cleveland,  Ohio.  Various  minor 
repairs  were  made. 

1102.  Huron,  entrance  to  Huron  Harbor,  Lake  Erie,  Ohio. — Some  400 
running  feet  of  elevated  walk  on  the  west  pier  leading  to  the  pierhead 
beacon  were  rebuilt  with  new  material,  and  general  repairs  were  made 
to  the  deck  and  other  parts. 

1103.  Cedar  Point,  entrance  to  Sandtisky  Bay,  Lake  Erie,  Ohio. — ^The 
elevated  walk,  486  feet  in  length,  leading  from  the  dwelling  to  the  front 
beacon,  was  rebuilt.  A  small  shed  for  storage  was  erected.  Various 
nunor  repairs  were  made. 

1105y  110€j  1107.  Sandusky  Bay  ranges,  on  the  outer  bank  at  the  elbow 
of  ike  dredged  channel,  Sandusky  Bay,  Oh%o. — ^The  main  crib  and  the 
boat  harbor  were  repaired  and  strengthened,  and  five  rooms  in  the 
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dwelling  were  papered.    The  following  recommendation  made  in  the 
Board's  last  annual  report  Is  renewed : 

The  new  straight  channel  will,  it  is  understood,  be  completed  by  midsammer,  1894, 
and  may  be  ready  for  nse  in  the  fall  of  1893.  As  it  is  wider,  deeper,  and  more  direct 
than  the  old  channel,  the  latter  will  be  no  longer  needed.  The  range  lights  mark- 
ing the  old  channel  should  therefore  be  moved  at  once,  so  as  to  mark  the  new 
channel.  There  are  now  two  ranges  formed  by  three  beacons.  Only  one  range  of 
two  beacons  will  be  needed  to  mark  the  new  channel.  The  third  beacon  may  be 
discontinued.  This  range  is  very  important,  as  the  entire  commerce  of  Sandasky 
IS  dependent  upon  it.  The  two  beacons  should  be  built  anew  and  a  dwelling  for 
the  keeper  should  be  built  near  one  of  the  beacons.  The  beacons  should  be  located 
on  the  bar,  in  water  from  5  to  7  feet  deep,  and  on  a  good  foundation.  It  is  esti- 
mated that  this  work  can  be  done  at  a  cost  not  exceeding  $25,000,  and  the  Board 
recommends  that  an  appropriation  of  this  amount  be  made  therefor. 

The  new  straight  channel  from  Cedar  Point  to  the  east  end  of  dock 
channel  has  now  been  practically  completed.  It  is  wider,  deeper,  and 
more  direct  than  the  old  channel;  the  three  beacons  of  the  present 
ranges  are  of  no  value  for  the  new  channel  and  the  old  channel  will 
hereafter  be  very  little  used.  A  new  range  of  two  beacons  is  needed 
at  once  to  mark  the  new  straight  channel  and  when  completed  the  old 
ranges  of  three  beacons  will  be  no  longer  needed.  The  new  beacons 
should  be  located  on  the  bar,  in  wat«r  from  5  to  7  feet  deep.  The 
recommendation  for  an  appropriation  of  $25,000  for  the  purpose  is 
therefore  renewed. 

NoTB. — An  appropriation  of  $25,000  was  made  in  the  sundry  civil 
appropriation  act  approved  August  18, 1894,  for  moving  and  rebuild- 
ing the  range  lights  and  buildiug  a  keeper^s  dwelling.  The  work  will 
be  taken  in  hand  at  an  early  day. 

— .  8outk  Bdss  Islandj  Lake  Erie^  Ohio, — The  following  statement 
made  in  the  Board's  last  annual  report  is  repeated: 

The  estahlishment  of  a  hght.  at  a  cost  not  to  exceed  $8,600,  was  authorized  by  the 
act  approved  Fehruary  15,  1893,  hut  no  appropriation  therefor  has  yet  heen  made. 
The  Board  recommends  that  the  amount  named  he  appropriated. 

Note. — An  appropriation  of  $8,600  was  made  in  the  snndry  civil 
appropriation  act  approved  on  August  18,  1894,  for  this  purpose.  The 
work  will  be  begun  at  an  early  day. 

1109.  Oreen  Island^  on  the  west  end  of  Oreen  Island,  Lake  Erie,  Ohio,-^ 
To  enable  the  light-house  tender  to  land  with  suppbes  the  wharf  was 
extended  30  feet  and  made  16  feet  wide,  with  an  ell  on  the  east  side  to 
make  the  wharf  front  32  feet  wide.  The  work  is  the  usual  type  of  crib 
work  filled  with  stone. 

— .  Port  Clinton,  Lake  Erie,  Ohio. — The  following  statement  made  in 
the  Board's  last  annnual  report  is  repeated: 

The  reestahlishment  of  a  light,  at  a  cost  not  to  exceed  $1,500,  Tras  authoriised  by 
the  act  ivpproved  February  15, 1893,  hut  no  appropriation  therefor  has  yet  been  made. 
The  Board  recommends  that  the  amount  named  be  appropriated* 


18M.  RB^FOBT  OF  THE  LIGHT-HOUSE  BOABD.  161 

Tentli  Dlsirlct. 

1110.  Weft  SUter  Uland,  on  the  ^auiktoeet  end  of  West  Sister  leland^ 
Lake  BriCy  Ohio. — A  new  chimney,  topped  with  smoke  pipe  and  venti- 
lator, was  provided  for  the  kitchen.  The  wharf  was  extended  to  water 
10  feet  deep  to  permit  the  light-honse  tender  to  land  supplies  and  to 
•use  the  station  as  a  buoy  depot.  The  new  part  of  the  wharf  extends 
outward  66  feet  and  has  a  front  of  60  feet  An  opening  25  feet  wide  is 
left  between  the  new  and  old  parts,  and  the  opening  is  spanned  by  a 
substantial  bridge* 

nil.  Turtle  Islandj  entrance  to  Mawmee  Boy,  Lake  Brity  OA<o.— New 
winch  and  rollers  were  provided  for  the  boathonse,  and  materials  were 
obtained  for  repairing  the  boat  ways.    Minor  repairs  were  made. 

1112 J  1113y  1114.  Maumee  Bay  ranges^  MaumeeBay^  LakeUriey  Ohio. — 
Two  new  lens  lanterns  and  one  tubular  lantern,  each  of  360^,  were 
ordered  for  increasing  the  light  at  the  beacons  and  showing  lights  to 
mark  the  straight  channel  in  the  direction  of  the  lake.  Steps  were 
taken  to  change  the  beacon  lanterns  to  accommodate  the  modified  lights. 
A  circular  iron  house  for  oil  storage  was  erected  upon  a  concrete  foun- 
dation on  the  crib  at  the  northeast  beacon  of  the  ranges.  A  substan- 
tial boathonse  resting  upon  heavy  oak  piling  was  built  east  of  and 
adjacent  to  the  main  crib.  As  the  main  and  east  cribs  are  very  badly 
decayed  above  water,  material  has  been  purchased  to  rebuild  them. 
The  new  straight  channel  was  completed  as  originally  designed,  200 
feet  wide  and  17  feet  deep.  The  outer  end  is,  however,  still  uniighted 
by  a  range  and  is  therefore  difficult  to  navigate  at  night.  Plans  were 
made  to  partially  remedy  the  difficulty  by  removing  the  gas  machines 
and  substituting  lens  lanterns  at  the  main  and  east  cribs  and  a  tubular 
lantern  at  the  south  crib. 

The  following  recommendation,  made  in  theBoard^s  last  annual  report, 
is  renewed: 

The  Maumee  Bay  range  was  not  bailt  with  refetenoe  to  the  present  oonditionfc,bfit 
was  to  light  a  part  of  the  old  channel  only  2  miles  long.  Instead  of  lighting  this 
single  stretch  of  2  miles,  this  range  also  lights  a  second  stretch  of  3  mUes  in  length 
leading  seaward  into  the  lake.  As  the  site  of  the  range  is  between  these  two 
stretches,  vessels  coming  in  or  going  oat  must  pass  around  the  side  of  the  range  by 
a  special  channel.  It  is  therefore  necessary  to  arrange  the  beacons  so  that  the  chan- 
nel may  be  lighted  in  both  directions.  The  present  front  beacon  is  a  common  port- 
able lantern  with  small  reflectors.  At  night  the  lantern  is  placed  on  a  small  plat- 
form on  the  roof  of  a  shed  close  to  the  keeper's  dwelling,  which  stands  on  a  crib. 
The  present  rear  beacon  is  a  lantern  on  an  iron  column  standing  on  a  crib  filled  with 
stone.  The  distance  between  the  lights  is  only  1, 035  feet.  The  arrangement  is 
inadequate  for  future  necessities.  The  channel  may  be  ultimately  made  300  feet 
wide,  but  the  present  plans  contemplate  a  width  of  only  200  feet  for  the  longest 
reach.  The  distance  between  the  beacons  is  already  too  smaU  for  a  good  range  in 
so  long  and  narrow  a  channel.  The  beacons  should  be  made  to  serve  as  day  marks. 
This  is  not  the  case  with  the  present  arrangement.  It  is  therefore  necessary  to  build 
a  new  beacon  at  each  end  of  the  range,  with  lenses  to  light  the  entire  arc  of  360^, 
and  so  azimnged  that  both  lights  wiU  mark  the  range  both  outward  and  inward  on 
the  line  of  the  channel.  The  distance  between  the  beacons  may  be  increased  by 
8253  L  H 11 
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this  arrangement  to  about  1,240  feet.  The  keepers  must  live  in  a  dwelling  onaerib 
at  one  end  of  the  range,  which  is  now  inclosed  by  a  double  row  of  piles  and  waling 
pieces  extending  the  entire  distance  and  uniting  in  points  beyond  the  lights  at  eaoh 
end.  The  place  is  iu  the  open  bay,  and  a  walk  between  the  lights  will  be  a  neces- 
sity. This  range  is  the  most  important  in  this  district.  When  it  is  completed  the 
light  now  maintained  for  the  south  range  may  be  discontinued.  It  is  estimated 
that  thenew  range  beacons  and  walk  can  be  built  for  not  exceeding  $15,000,  and  it 
is  recommended  that  this  amount  be  appropriated  for  that  purpose. 

The  estimated  cost  in  the  last  annual  report  is  considered  too  small 
to  provide  substantial  beacons  for  so  exposed  a  situation.  An  appro- 
priation of  $25,000  is  recommended  for  constructing  the  beaconb.  At 
present  it  is  not  considered  feasible  to  connec^t  the  beacons  by  a  walk. 
The  commerce  of  Toledo  is  now  entirely  dependent  upon  the  new  chan- 
nel, and  its  proper  lighting  is  a  matter  of  great  importance. 

— .  Grassy  Point  range  lights,  Straight  Channel,  Maumee  Bay,  Ohio, — 
These  lights,  more  properly  designated  as  Manhattan  Point  range,  are 
to  be  so  indicated  in  the  LightHon.se  List  when  they  are  completed. 
A  site  for  the  rear  beacon  was  purchased,  and  that  for  the  front 
beacon,  which  is  under  water,  was  ceded  to  the  United  States  by  the 
State  of  Ohio.  Under  the  appropriation  of  $8,000  by  act  approved 
March  3, 1803,  for  moving  the  Maumee  River  range  lights,  arrangements 
were  made  for  building  the  two  beacons.  Proposals  for  ironwork  for 
the  foundation  of  the  front  beacon  were  opened  June  30, 1894,  and  a 
contract  will  be  made  with  the  lowest  bidder.  Plans  and  specifications 
for  the  other  beacon  are  being  prepared.  The  work  is  to  be  done  by 
contract.  ^ 

Thefollowing  recommendation,  made  in  the  Board's  last  annual  report, 
is  renewed : 

The  new  range  i.s  to  light  the  chauuel  from  the  end  next  to  the  mouth  of  the  river, 
and  when  this  is  done,  t)ie  Maumee  Inner,  Maumee  Middle,  and  Maumee  Outer 
ranges  may  be  discontinued.  The  front  beacon  is  to  be  erected  in  the  water.  While 
the  beacon  may  he  built  and  furnished  with  illuminating  apparatus  on  the  balance 
of  the  appropriation,  about  $7,000,  it  is  not  enough  to  build  suitable  stmctures,  as 
the  site  for  the  rear  heacon  will  require  to  be  graded  and  ))rotected  from  the  river 
currents.  The  Board,  therefore,  recommends  that  an  additional  appropriation  of 
$2,000  be  made  for  this  purpose. 

Note. — An  appropriation  of  $2,000  was  made  for  this  purpose  in  the 
sundry  civil  appropriation  ivct  approved  August  18, 1894.  The  wort 
of  constructing  the  beacons  is  now  in  progress. 

1119, 1120.  Maumee  Inner  range,  Maumee  Bay,  Lake  Erie,  O^to.— Some 
7G  feet  of  sidewalk  on  the  east  side  of  the  street  in  front  of  thekeeper^s 
dwelling  were  relaid  with  new  material  in  compliance  with  notice 
from  the  city  authorities. 

1121.  Monroe,  entrance  to  River  Raisin,  Lake  Erie,  Ohio. — A  new  cir- 
cular iron  house  for  oil  storage  was  erected  on  the  pier  near  the  dwell- 
ing. It  is  on  a  substantial  foundation  of  masonry  rising  8  feet  above 
water  and  is  lined  with  brick  and  has  iron  shelving.  Various  minor 
repairs  were  made. 
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1123,  Detroit  River  (Bar  Point)^  near  the  mouth  of  Detroit  River ^  Lake 
EriCy  Michigan, — ^The  circalar  windows  (dead  lights)  in  the  iron  tower 
did  not  exclude  wind  and  water  in  storms.  They  were,  therefore, 
removed,  15  in  number,  and  have  been  replaced  with  new  ones  set 
in  composition  brass  frames.  One  window  was  furnished  with  blinds. 
Two  openings,  each  24  by  20  inches,  provided  with  doors,  were  cut  in 
the  east  wall  of  the  signal  house  opposite  the  ends  of  the  boilers  for 
removing  the  boiler  tubes  when  necessary  for  repair. 

1127^  1128,  Orosse  Isle  north  channel  range  lights j  Detroit  River, 
Michigan. — A  site  for  the  rear  beacon  was  purchased  and  the  site  under 
water  for  the  front  beacon,  near  the  shore  of  the  Detroit  River,  was  ceded 
to  the  United  States  by  the  State  of  Michigan.  The  boundaries  of 
the  lot  for  the  rear  beacon  were  marked  by  stones  and  the  lot  was  fenced. 
The  two  beacons  were  comj)leted  in  June,  and  were  first  lighted  July 
IG,  1894.  The  lights  were  exhibited  from  lens  lanterns  covered  by  the 
lantern  of  the  beacons.  This  range  marks  the  channel  of  the  river 
Doilhward  past  Mamajuda  Island.  It  intersects  the  Grosse  Isle  south 
channel  range  and  marks  the  turning  point  to  safely  clear  the  bar  at 
the  southwest  point  of  Fighting  Island  when  coming  from  or  going 
toward  the  Limekiln  Grossing.  The  appropriation  for  constructing 
this  range  was  but  (2,500.  This  amount  has  covered  the  cost  of  the 
hydrographic  survey  to  determine  the  proper  location  and  of  the  land 
surveys  to  locate  the  sites. 

The  site  was  paid  for  and  the  beacons  were  completed,  but  funds 
have  not  permitted  the  erection  of  a*  dwelling.  The  beacons  are 
situated  near  the  north  end  of  the  island,  where  the  houses  are  almost 
exclusively  owned  and  occupied  by  summer  residents,  and  there  is  no 
place  where  a  keeper  can  live  within  a  reasonable  distance.  The  con- 
.struction  of  a  dwelling  is,  therefore,  essential  to  the  proper  main- 
tenance of  the  lights.  A  suitable  dwelling  may  be  constructed  for 
$3,n00,  and  an  appropriation  of  that  amount  is  recommended  for  the 
purpose. 

1129y  1130,  Grosse.  Isle  south  channel  range,  bettceen  Fighting  Island 
and  I/imekiln  Crossing,  Detroit  River,  Michigan, — Various  repairs  were 
made  to  the  illuminating  apparatus,  and  a  new  lens  lantern  with 
modified  reservoir  was  substituted  for  the  one  previously  used.  Repairs 
were  made  to  the  roof,  waUs,  and  chimneys  of  the  keeper's  dwelling. 
This  range  is  at  the  water's  edge,  near  the  swampy  lands  extending 
north  from  Grosse  Isle. 

The  following  recommendation  was  made  in  the  Board's  last  annual 
report: 

A  new  dwelliDg  is  needed  for  the  keeper  of  this  range.  He  is  now  living  in  a 
dwelling  on  Mamajuda,  which  is  not  only  unsuitable  for  the  purpose  but  is  too  far 
avray  V  It  is  deemed  dangerous  for  the  keeper  to  live  on  the  8i<le  of  the  channel 
opposite  to  the  lights.    A  proper  dwelling  can  be  built  on  a  foundation  partially  in 
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the  water  for  not  exceeding  $5,000,  and  it  is  recommended  that  this  amount  be 
appropriated  for  that  purpose. 

1131.  Mainajudaj  on  Mamajuda  Shoalj  Detroit  River ^  Michigan. — Eleven 
cords  of  stone  were  delivered  along  the  east  shore  of  the  island  in  rip- 
rap form  to  protect  the  shore  from  washing  away.  Various  repairs 
were  made. 

1132.  Mamajuda  Island  range  ligkt^  Detroit  River^  Michigan. — The 
beacon  for  this  light  was  coulpleted  and  was  ready  for  lighting  July 
16, 1894.  This  beacon  in  connection  with  the  main  light  forms  a  range 
to  the  northward  past  Grassy  Island,  and  is  a  guide  to  keep  vessels  ofif 
the  shoals  between  Mamajuda  and  Grassy  islands. 

— .  Grassy  Island  south  channel  range,  on  or  near  Grassy  Island,  Detroit 
River,  Michigan. — The  following  recommendation,  made  in  the  Board's 
last  annual  report,  is  renewed: 

A  light  is  needed  in  connection  with  Grassy  Island  light,  to  form  a  range  south 
from  Grassy  Island  to  Intersect  the  new  Grosse  Isle  range,  at  a  point  in  the  channel 
opposite  to  Mamajuda  light-house.  A  proper  beacon  light  can  be  established  on  tlio 
little  island  where  the  Grassy  Island  fisheries  are  situated  for  not  exceeding  $700, 
and  it  is  recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

1133.  Grassy  Island,  on  Grassy  Island  Shoaly  Detroit  River,  Michi- 
gan.— A  new  plank  deck  was  laid  over  the  old  piling  at  the  south  side 
of  this  station  to  afford  a  better  landing  for  boats.  The  old  wooden 
platform  around  the  dwelling  was  removed  and  the  space  was  filled 
with  earth  taken  from  tlie  island  near  the  fishery.  A  heavy  riprap  of 
stone  was  laid  entirely  around  this  island  to  protect  the  interior,  which 
was  fast  washing  away  by  reason  of  the  decay  of  the  wooden  sheet 
piling  which  encircles  the  station.  The  quantity  of  stone  in  the  riprap  is 
about  2,380  tons.  A  circular  iron  house  for  storage  of  oil  was  set  up  at 
the  station  upon  a  temporary  foundation ;  a  permanent  foundation  could 

*  not  be  secured  until  the  site  was  protected  from  the  wash  of  the  river. 
The  house  will  soon  be  placed  on  a  permanent  foundation  and  will  be 
lined  with  brick,  which  are  at  the  site. 

— .  Grassy  Island  north  channel  range  and  Jceeper^s  dwelling,  on  Grassy 
Island,  Detroit  River,  Michigan. — The  following  recommendation,  made 
in  the  Board's  last  annual  report,  is  renewed : 

When  a  vessel  leares  Detroit  for  Lake  Erie  it  is  carried  by  the  direction  of  the 
channel  and  the  current  of  the  river  toward  the  head  of  Fighting  Island,  which  is 
low  and  has  flats  covered  with  water,  extendiug  800  feet  or  more  from  the  shore  liue 
toward  the  channel  on  the  west  side  of  the  island  near  its  north  end.  It  is  proposed 
to  place  range  lights  to  mark  the  channel,  so  that  vessels  may  take  a  more  direct 
and  certain  course  and  avoid  the  danger  of  running  upon  the  flats.  In  going  up 
the  river  the  same  range  will  indicate  the  point  at  which  the  range  at  Grassy  Island 
may  be  dropped  with  certainty  of  clearing  the  flats  off  Fighting  Island.  It  is  esti- 
mated that  this  range  can  be  established  for  not  exceeding  $5,500,  and  the  Board 
recommends  that  an  appropriation  of  this  anionnt  be  made  therefor. 

A  keeper's  dwelling  is  indispensable  to  the  proper  care  of  this  sta- 
tion.   It  is  estimated  that  it  can  be  erected  at  a  cost  not  to  exceed 
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$4,500;  and  it  is  recommended  that  an  appropriation  of  this  amount 
be  made  therefor. 

llS4j  1135,  Grassy  Island  fUoorse J  range  lights,  Detroit  River,  Michi- 
gan,— The  title  to  the  site  selected  for  the  beacons  of  these  lights  was 
conveyed  by  the  State  of  Michigan  to  the  United  States  and  the  con- 
veyance papers  were  approved  by  the  U.  S.  Attorney-General.  The 
pile  foundations  for  the  two  beacons  were  constructed  by  hired  labor 
and  open-market  purchases. 

Congress,  by  act  of  August  5,  1892,  appropriated  tl,500  for  the 
establishment  of  range  lights  above  Grassy  Island,  Detroit  Biver, 
Michigan.  The  range  indicated  is,  however,  neither  at  nor  very  near 
Grassy  Island,  but  is  located  in  the  water  on  the  flats  on  the  west 
side  of  Detroit  Biver,  in  the  township  of  Ecorse,  about  1^  miles  above 
Grassy  Island.  As  other  ranges  are  proposed  for  Grassy  Island,  this 
range  is  designated  as  the  Ecorse  range.  The  range  line  passes  350 
feet  outside  and  west  of  the  contour  of  18  feet  depth  in  the  channel 
near  the  head  of  Fighting  Island,  and  intersects  the  Mamajuda  range, 
as  previously  established,  at  a  point  immediately  opposite  Grassy 
Island  light- house.  To  avoid  expensive  sites  on  the  land,  submarine 
sites  for  the  beacons  of  this  range  were  selected  upon  the  river  flats 
in  front  of  Ecorse,  Mich.  Title  to  the  sites  and  cession  of  jurisdiction 
were  conveyed  to  the  Uiiited  States  by  the  State  of  Michigan.  The 
pile  foundations  and  platforms  for  the  beacons  were  constructed  and 
the  boundaries  of  the  site  were  marked  by  piles  driven  in  the  bottom. 

An  appropriation  of  $1,500  was  made  in  the  sundry  civil  appropria- 
tion iict  approved  August  18, 1894,  ^^  for  completing  the  range  lights 
above  Grassy  Island,  Detroit  Biver,  Michigan."  The  work  will  be 
completed  at  an  early  day. 

REPAIRS. 

At  each  of  the  following-named  stations  repairs,  more  or  less  exten- 
sive, were  made  during  the  year: 

1053.  Cross  Over  Island,  N.  Y.  j     1092.  Fairport,  Ohio. 

1(»5.  Sunlcen  Rook,  N.  Y.  :     1()93.  Fairport  Pierhead,  front,  Ohio. 

1056.  Rock  Island,  N.  Y.  j    1098.  Cleveland  East  Breakwater,  Ohio. 

1066.  BigSodus,  ^.  Y.  1108.  Marblehead,  Ohio. 

1081.  Dunkirk,  N.  Y.  1115,1116.  Maumee  outer  range,  Ohio. 

OIL  HOUSES. 

The  metal  work  for  four  houses  was  completed  and  set  up  during  the 
past  year. 

LiaHT-SIIlPS. 

11J2J2.  Bar  Point  light-vessel.  No.  59,  Lake  Erie,  Michigan. — This  vessel 
was  first  placed  on  her  station  on  September  20, 1893.  She  was  removed 
on  December  6, 1893,  to  Detroit,  Mich.,  where  she  wintered.  She  was 
replaced  on  her  station  on  March  27,  1894.    She  is  in  good  condition. 
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1124.  Limekiln  Crossing  light-vessel  (south)^  No.  64^  Detroit  Rirery  Afich- 
igan. — This  vessel  was  first  placed  on  her  station  on  September  15, 1893. 
On  December  G  she  was  removed  to  Detroit,  Mich.,  where  she  wintered. 
8he  was  replaced  on  her  station  on  March  27,  1894.  Her  condition  is 
good. 

1125.  Limekiln  Crossing  Ught-ressel  (nortfe),  No.  65y  Detroit  River ^  Mich- 
igan. — This  vessel  was  first  placed  on  her  station  on  September  15, 1893. 
On  December  6  she  was  removed  to  Detroit,  Mich.,  where  she  wintered, 
and  was  replaced  on  her  station  on  March  27, 1894.  She  is  in  good 
condition. 

11J26.  Ballard  Reef  light-vessel^  No.  63^  Detroit  River^  Michigan. — ^This 
vessel  was  first  placed  on  her  station  on  July  1, 1893.  On  December  6 
she  wa«  removed  to  Detroit,  Mich.,  where  she  wintered,  and  was  replaced 
on  her  station  on  March  27,  1894.    She  is  in  good  condition. 

FOG  SIGNALS  OPERATED   BY   STEAM  OR  HOT   AIR. 

1069.  Genesee,  Lake  Ontario,  Neto  York. — ^This  6-inch  steam  whistle 
was  in  operation  some  116  hours,  and  consumed  about  5  tons  of  coal. 

1079.  Buffalo  Breakwater  {north  end),  Lake  Erie,  New  York. — This 
10-inch  steam  whistle  was  in  operation  some  352  hours,  and  consumed 
nearly  27  tons  of  coal. 

1090.  Ashtabula,  Lake  Erie,  Ohio, — This  6  inch  steam  whistle  was  in 
operation  about  33  hours,  and  consumed  a  little  more  than  2  tons  of 

coal. 

1097.  Cleveland  Breakwater  {east  end),  Lake  Erie,  Ohio. — ^Thifl  10-inch 
steam  whistle  was  in  operation  about  536  hours,  and  consumed  some  36 
tons  of  coal. 

1122.  Bar  Point  light  vesssel.  No.  59,  Lake  Erie,  Michigan. — This  6-inch 
steam  whistle  was  in  operation  some  81  hours,  and  consumed  about  8 
tons  of  coal. 

1123.  Detroit  River  {Bar  Point),  Lake  Erie,  Michigan. — ^This  10-inch 
steam  whistle  was  in  operation  about  110  hours,  and  consumed  some  10 
tons  of  coal. 

The  three  fog  bells  of  the  district  are  in  good  condition,  and  the 
machinery  operating  them  is  working  well. 

BUOYAGE. 

The  buoyage  of  the  district  is  in  good  condition.  The  steam  tender 
Haze  cared  for  the  buoys  in  Lake  Erie  and  Detroit  Eiver  and  placed 
those  in  Niagara  River.  Eight  new  buoys  were  placed,  1  near  the 
entrance  to  Buffalo  harbor,  3  in  the  upper  part  of  Niagara  Biver,  and 
4  in  the  St.  Lawrence  Biver.  Three  buoys  were  discontinued,  1  in 
Detroit  River  and  2  in  the  St.  Lawrence  Eiver. 
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DEPOTS. 

The  baoy  houses  of  this  district  are  conveniently  distributed,  and 
afford  ample  shelter  for  the  spare  buoys  and  their  appendages,  most 
of  which  are  in  good  condition. 

Bock  Island^  New  Yorh — No  repairs  were  made.  The  depot  is  in 
fair  condition. 

Buffalo  J  N.  r. — The  wharf  above  water  level  was  removed,  and  super- 
structure, having  an  area  of  about  178  by  12  feet,  was  rebuilt.  The 
fence  was  repaired  and  the  grounds  were  graded.  The  slip  occupied 
by  the  light-house  tender  Haae  was  dredged  to  a  depth  of  14  feet  by 
dredging  1,000  cubic  yards  of  material.  The  cluster  of  piles,  south- 
-east corner  of  the  slip,  was  repaired  with  new  piles  of  oak. 

yew  buoy  depot  at  Erie^  Pa. — The  depot  at  Buffalo  is  in  many  respects 
unsuitable  for  the  puri)ose;  it  is  difficult  of  access,  especiaUy  when  the 
creek  is  partially  frozen,  and  it  is  in  many  respects  inconvenient.  A 
new  depot  at  a  different  place  has  therefore  become  necessary  to  the 
proper  service  of  the  district.  The  harbor  of  Erie,  Pa.,  affords  many 
points  of  advantage  not  obtained  at  Buffalo,  and  transfer  of  the  light- 
house depot  to  that  place  is  therefore  recommended.  The  estimated 
cost  of  a  new  depot  at  Erie  is  as  follows: 

For  the  site $7,000 

For  fitting  i t  up  for  use 3, 000 

For  wharf  and  Tmildinge 25,000 

Total 35,000 

Becommendatiou  is  made  that  an  appropriation  of  $35,000  be  made 
for  removing  the  light-house  depot  trora  Buffalo  and  establishing  it  at 
Erie. 

Erie^  Pa. — The  depot  at  this  place  consists  simi)ly  of  a  small  buoy 
shed  with  a  i)latf()rm  to  bridge  the  space  between  the  shed  and  the 
channel  pier. 

JSandusky,  Ohio. — This  dei)ot  is  simply  a  buoy  shed  on  the  light- 
house resen^ation  at  Cedar  Point.  The  wharf  is  a  mere  walk-way  to  a 
point  where  small  boats  can  land.  The  place  is  not  convenient  and  is 
not  much  nse<l. 

Maumee  Bay,  Ohio. — ^The  depot  at  this  place  is  merely  a  platform  on 
the  w^harf,  adjacent  to  the  crib  on  which  stands  the  keeper's  dwelling, 
and  a  shed  on  the  crib.  The  new  wharves  at  Green  Island  and  West 
Sister  Island  will  make  these  x)laces  convenient  for  the  storage  of 
buoys  and  anchors. 

TENDER. 

TJi€  Haze. — This  steamer  is  in  good  condition.  Minor  repairs  were 
made  during  the  year,  a  general  repair  of  the  boiler  was  had,  and  the 
sheathing  at  the  water  line  was  entirely  replaced.    She  was  employed 
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during  the  season  of  navigation  in  caring  for  the  bnoyage  of  Lake 
Erie  and  Detroit  Biver,  in  painting  and  whitewashing  the  d^wt  build- 
ings, fences,  and  bnoy  sheds,  in  the  delivery  of  fcmr  oU  houses  and  the 
building  materials  required  for  them,  in  making  inspectioiis  as  fre- 
quently as  practicable,  and  in  supplying  the  ligfat-Btations..  She  wa^ 
laid  up  at  I>etrDit  on  December  15, 1893,  and  her  crew,  exeqpt  the  offi- 
cers, the  cook,  steward,  and  one  deck  hand,  was  discharged.  She  left 
Detroit  on  March  27,  1894,  on  the  bu<^  trip,  and  after  complying 
that  work,  b^an  on  May  7  the  supply  of  the  light-stations,  ud  on 
June  15  had  finished  that  duty.  During  the  year  she  ru  Mune  8,960 
miles,  and  in  so  doing  used  about  304  tons  of  coaL 
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ELEVENTH  DISTRICT. 

This  district  extends  from  the  Eiver  Kouge,  Detroit  Biver,  to  the 
head  of  Lake  Sux>erior,  and  covers  the  American  shores  and  waters, 
above  the  Biver  Bonge,  of  the  Detroit  and  St.  Olair  rivers,  lakes  St. 
Olair,  Huron,  and  Superior,  St.  Marys  Biver,  and  the  portion  of  the 
Straits  of  Mackinac  eastward  of  a  line  from  Old  Mackinac  Point. 

Inspector, — Commander  William  W.  Mead,  U.  S.  Navy. 

Engineer. — Maj.  Milton  B.  Adams,  Corps  of  Engineers,  U.  S.  Army. 

There  are  in  the  district — 

Light-hoiweB  and  beacon  lights,  inchidtnjiC  19  po0t  lights 159 

Light-ships  in  position 3 

Day  or  unlighted  beacons 1 

Fog  signals  operated  by  steam 23 

Fog  signals  operated  by  clockwork 4 

Bell  bnoys  in  position 2 

Other  buoys  in  position 153 

Steamer  Marigoldy  buoy  tender,  and  for  supply  and  inspection 1 

Steam  barge  Warrington,  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Amaranthy  for  construction  and  repair .1 

Steam  launch  Lotua,  for  construction  and  repair 1 

LIGHTHOUSES. 

1139.  Windmill  Pointj  Detroit  River,  Michigan. — An  iron  hand  railing 
for  the  inside  tower  stairs  was  placed,  and  a  storm  shelter  was  con- 
structed at  the  rear  entrance  to  the  dwelling.  The  sides  and  front  of 
the  entrance  are  made  in  sections  and  screwed  together  so  that  they 
can  be  taken  down  in  the  spring,  leaving  roof  and  comer  posts  to  serve 
as  a  porch  daring  the  summer  months.  A  new  force  pump  was  pur- 
chased and  placed  in  position  to  replace  the  old  one,  which  was  worn 
out.    Various  minor  repairs  were  made. 

1140.  Orossepoint  beacon^  Jiead  of  Detroit  River,  Michigan. — The  chan- 
nel lies  about  1,200  feet  to  the  westward  of  the  line  now  marked  by  the 
St  Clair  ranges*  When  completed,  the  channel  should  be  lighted  at 
each  end  by  lights  placed  on  cribs.  When  this  is  done,  the  light- vessel 
now  in  use  at  this  point  could  be  discontinued.  It  is  estimated  that 
these  cribs,  with  suitable  lighthouse  structures  thereon,  would  cost 
$10,000.  There  is  an  available  balance  of  $1,740.89  from  the  appropria- 
tion for  St.  Olair  ranges  made  by  the  act  approved  March  2, 1889.  It 
is  therefore  recommended  that  an  appropriation  of  $8,260  be  made  for 
this  purpose. 

1144.  St.  Clair  Flats  Canal,  lower,  Laike  St.  Clair,  Michigan. — A  new 
prism  of  the  lens  was  placed  in  position.  The  low  places  surrounding 
the  station  buildings  were  filled  in,  graded,  and  seeded.    The  filling 
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consists  of  39  cords  of  cedar  bark,  286  cubic  yards  of  sand^  and  20 
cubic  yards  of  black  eartb. 

1145.  8t.  Clair  Flats  Canaly  upper j  Lake  St.  Clair j  Michigan. — ^The  low 
places  surrounding  the  station  buildings  were  filled  in,  graded,  and 
seeded.  The  filling  consists  of  2  cords  of  cedar  bark,  57  cubic  yards 
of  sand,  and  li  cubic  yards  of  black  earth. 

1158^  1159.  Fort  Oratiot  range^  St.  Clair  River^  Michiga/n. — ^The  elec- 
tric lights  formerly  used  at  this  range  were  discontinued  and  lens 
lanterns  were  substituted.  A  lamp  house  was  built  at  the  front  range 
and  guide  ropes  for  raisitig  and  lowering  the  lantern  were  provided. 
A  target  8  feet  long  and  12  feet  wide,  painted  white,  for  use  as  a  day 
mark,  surmounts  the  tower. 

1166.  Fort  AtMtin  Beefy  Lake  Huron^  Michigan. — The  material  required 
for  substituting  10-inch  steam  whistles  for  the  sirens  was  purchased  and 
delivered.  The  work  was « 'ompleted  on  June  30,  the  signals  were  tested, 
and  the  change  was  effected.    Various  repairs  were  made- 

1176.  Thunder  Bay  Islandj  Lake  Huron,  Michigan. — The  plant  of  fog 
signal  No.  1  was  removed,  and  a  new  plant,  consisting  of  the  new  boiler 
and  a  set  of  machinery,  which  was  thoroughly  overhauled  and  repaired 
at  the  light-house  depot  during  the.winter,  was  placed  on  a  new  cement 
foundation,  built  for  the  boiler  and  tested  with  80  iK)unds  steam  pressure. 
The  machinery  of  signal  No.  2  was  also  overhauled,  repaired,  and  tested. 

1180.  Spectacle  Reefy  Lake  Huron,  Michigan. — The  plant  of  fog  signal 
No.  1,  which  was  in  poor  condition,  was  removed,  and  the  entire  appa- 
ratus was  replaced  with  a  new  plant.  The  new  apparatus  was  tested 
under  steam  pressure.  The  damage  done  by  ice  to  the  foundation  crib 
at  tliis  station  is  about  to  be  repaired. 

1J81.  Detour,  Lake  Huron,  Michigan. — A  brick  oil  house  was  built. 
It  has  an  iron  roof,  and  stone  doorsill  and  cap,  and  a  capacity  for 
storing  360  gallons  of  oil.  A  fire-plug  ejector  and  new  water-supply 
pipes  were  placed,  and  a  new  pipe  box  was  constructed  from  the  signal 
house  to  the  end  of  the  water-supply  crib.    Various  repairs  were  made. 

— .  Forty-Mile  Point,  Lake  Huron,  Michigan. — The  following  state- 
ment, made  in  the  Board's  last  annual  report,  is  repeated: 

Tlie  establishmeut  of  a  light  and  a  fog-signal  station  here,  at  a  cost  not  to  exceed 
$25,000,  was  authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation 
therefor  has  yet  been  made.  The  Board  recommends  that  the  amonnt  named  be 
appropriated. 

XoTK. — An  appropriation  of  $25,000  was  made  for  this  purpose  by 
the  sundry  civil  appropriation  act  approved  on  August  18,  1894.  The 
work  will  be  immediately  taken  in  hand. 

lWfj\  Cheboygan  River  range,  front.  Straits  of  Mackinac,  Michigan. — 
A  new  sidewalk  was  laid  on  the  street  front  of  the  keeper's  dweUing, 
raised  to  the  grade  established  by  the  city,  and  a  portable  driveway 
was  constructed  across  the  ditch.    Some  143  running  feet  of  plank  walk 
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were  laid.    Yarioas  minor  repairs  were  made.    The  following  recom. 
mendation,  made  in  the  Board's  last  fonr  annual  reports,  is  renewed: 

The  Banitary  condition  of  this  station  is  bad.  The  light-house  lot  is  narrow  and 
its  entire  front  is  occupied  by  the  light-house  buildings.  The  cellar  is  often  inun- 
dated, and  there  is  no  drainage  nor  means  of  any  except  to  the  river  over  private 
land.  It  is  now  proposed  to  extend  the  light-house  lot  back  to  the  river  by  pur- 
chase at  an  estimated  expense  of  $1,750.  Recommendation  is  therefore  made  that 
an  appropriation  of  this  amount  be  made  for  this  purpose. 

1187,  Cheboygan  River  range^  rear^  Straits  of  Mackinac,  Michigan. — 
The  old  fence  was  removed  from  three  sides  of  the  inclosnre  at  this 
station  and  replaced  with  a  new  tight  board  fence  6  feet  high. 

— .  North  Pas8a{fe,  Mission  Poinf,  Mackinac  Island,  Lake  Huron, 
Michigan, — The  following  statement  made  in  the  Board's  last  annual 
report  is  repeated : 

The  establishment  of  a  light  and  fog-signal  station  on  Hound  Island,  at  a  cost  not 
to  exceed  $15; 000,  was  authorized  by  the  act  approved  February  15,  1893,  but  no 
appropriation  therefor  has  yet  been  mado.  The  Board  recommends  that  the  amount 
named  be  appropriated. 

Note. — An  appropriation  of  $15,000  was  made  in  the  sundry  civil 
appropriation  act  approve<l  August  18, 189  i,  for  the  establishment  of 
a  light  and  steam  fog  signal  at  Kound  Island,  Lake  Huron,  Michigan, 
as.above  recommended.  The  work  will  be  taken  in  hand  at  an  early 
day. 

1188,  Frying- Pan  Island,  Detour  Passage,  Michigan. — The  color  of  the 
tower  was  changed  from  brown  to  white  to  render  it  more  efficient  as 
a  day  range  with  Pipe  Island  light-house.  A  landing  crib,  and  a  pier 
were  built  to  the  southward  of  the  landing  crib  for  a  protection.  The 
crib  and  pier  were  ballasted  with  stone  and  decked  over.  A  sidewalk 
was  laid  from  the  new  lauding  crib  to  the  dwelling,  thence  to  intersect 
the  walk  leading  to  the  tower. 

1189,  Pipe  Island,  Detour  Passage,  Michigan. — The  color  of  the  tower 
was  changed  from  red  to  wliite,  to  render  it  more  efficient  as  a  day 
range  with  Frying- Pan  Island  light- house. 

1190-1229.  St.  Marys  Pirer  lights,  frbm  Pipe  Island  to  Saxilt  Ste. 
Marie,  Mich. — Steps  were  taken  to  obtain  the  requisite  title  papers  to 
Harwood  Point  range,  East  Neebish  range,  Indian  Point  range,  and  Par- 
tridge Point  and  Topsail  Island  ranges.  The  structure  at  Lower  Lake 
George,  from  which  the  light  was  exhibited,  was  destroyed  by  ice.  A 
temporary  platform  was  pla<jed  on  the  end  of  the  crib,  and  a  post  was 
erected  from  which  to  exhibit  the  light.  The  focal  plane  is  18  feet 
above  the  hike  level.  Sault  range,  rear  light,  was  raised  15  feet,  so  as 
to  show  over  a  building  that  had  been  erected  during  the  past  winter, 
directly  in  front  of  it. 

The  following  is  an  extract  from  the  sundry  civil  appropriation  act, 
approved  on  August  18,  1894: 
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For  lighting  Hay  Lake  Channel,  St.  Marys  River,  forty-three  thousand  five  hun- 
dred and  fifty  dollars ;  and  the  Light-Honse  Board  is  hereby  authorized  to  leaae  the 
necessary  land  for  the  sites  of  needed  lights  herein  provided  for,  and  for  the  sites  of 
the  lights  in  Saint  Marys  River,  Michigan,  provided  for  by  the  act  of  March  third, 
eighteen  hundred  and  ninety -one,  pending  the  acquisition  of  the  titles  in  accordance 
with  sections  three  hundred  and  thirty-five  and  forty-six  hundred  and  sixty-one, 
United  States  Revised  Statutes,  or  where  such  lights  are  for  temporary  use  or  are 
used  to  point  out  changeable  channels^ 

The  work  will  at  once  be  taken  in  hand. 

1230.  8t  Marys  Falls  Canalj  north  pier^  8t  Marys  River ^  Michigan, — 
The  light  was  changed  at  the  opening  of  navigation  from  a  fixed  red 
light  of  the  sixth  order,  to  a  fixed  white  light  of  the  fifth  order,  varied 
by  a  red  flash  every  minute. 

1234, 1235,  St,  Marys  River  upper  range  lights,  Michigan, — ^There  was 
an  appropriation  made  by  the  sundry  civil  appropriation  act  on 
August  5, 1892,  of  $5,000  for  moving  the  St.  Marys  Kiver  upper  range 
lights.  When  this  appropriation  was  recommended  by  the  Board  the 
need  of  moving  the  range  was  evident.  Matters,  however,  have  since 
been  changed.  The  dredged  channel  now  marked  by  the  upper  range 
is  to  be  completed  early  in  the  spring  of  1894.  This  channel  will  be 
300  feet  wide  with  a  depth  of  21  feet,  thus  affording  the  most  direct 
route  into  Lake  Superior,  and  a  route  which  will  be  used  by  most  of  the 
vessels  navigating  these  waters.  There  is  a  good  18-foot  channel  to 
the  westward  of  the  shoal  now  marked  by  the  red  can  buoy  known  as 
the  Waiska  Bay  buoy  and  a  black  spar  buoy,  but  with  the  completion 
of  the  21-foot  channel,  which  is  already  lighted  by  the  upper  range 
lights,  the  necessity  for  additional  lights  in  that  locality,  or  for  any 
change  in  the  present  lights,  is  avoided. 

It  is  therefore  recommended  that  the  $5,000  appropriated  by  the  net 
approved  August  6,  1892,  for  moving  the  St.  Marys  River  upper  range 
lights  be  made  available  for  completing  the  structures  at  Seul  Ohoix 
Pointe  light-station,  Michigan. 

Note. — The  following  is  an  extract  from  the  sundry  civil  appropria- 
tion act  approved  August  18, 1894: 

For  completing  the  structures  at  Seul  Choix  Pointe,  Lake  Michigan,  Michigan, 
the  appropriation  by  the  act  of  Angust  fifth,  eighteen  hundred  and  ninety-two,  for 
moving  Saint  Marys  River  upper  range  lights,  five  thousand  doUars  is  made  available 
therefor. 

The  work  at  Seul  Ghoix  Pointe  will  be  taken  in  hand  at  an  early  day. 

1237,  Whitefish  Point,  Lake  Superior,  Michigan.— ThA  old  horizontal 
boiler  was  removed  and  a  vertical  boiler  was  placed  alongside  the  ver- 
tical boiler  already  at  the  station.  The  two  boilers  were  piped  in  com- 
bination, so  that  either  boiler  can  be  used  separately  or  together  on  the 
same  whistle,  one  engine  operating  both.  A  new  well  was  sunk  for 
water  supply  for  the  signals.  A  depth  of  6  feet  of  water  wa3  obtained. 
Second-order  burners  were  substituted  for  the  third-order  burners  to 
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increase  the  intensity  of  the  light.    The  change  was  made  on  May  15, 
1894. 

— .  Grand  Marais^  harbor  of  refugcj  Lake  Superior ^  Michigan. — The 
following  statement,  made  in  the  Board's  last  annual  report,  is  repeated : 

The  establishment  of  a  light  and  bell  here,  at  a  cost  not  to  exceed  $15,000,  was 
authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1238,  Big  SablCj  Lake  Superior,  Michigan. — The  following  statement, 
made  in  the  Board's  hist  annual  report,  is  repeated: 

The  establishment  of  a  steam  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was 
authorized  by  the  act  approved  February  15, 1S93,  but  no  appropriation  therefor  has 
yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

1243.  Marquette,  Lake  Superior,  Michigan. — Water  from  the  city 
mains  was  introduced  into  the  keeper's  dwelling-. 

— .  Big  Bay  Point,  between  Ora/nits  and  Hur&n  islands,  Michigan. — 
The  following  statement,  made  in  the  Board's  last  annual  report,  is 
repeated : 

The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  to  exceed  $25,000, 
was  authorized  by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor 
has  yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

Note. — An  appropriation  of  $25,000  was  made  in  the  sundry  civil 
appropriation  act  approved  A^ugust  18,  1894,  for  doing  this  work.  The 
matter  will  be  taken  in  hand  at  at  early  day. 

1248.  Sand  Point,  Lake  Superior,  Michigan. — Some  86  running  feet 
of  sidewalk  were  laid  connecting  the  dwelling  with  the  outhouse  and 
boathouse.    Various  repairs  were  made. 

— .  Mendota,  Bete  Grise  Ba/y,  entrance  to  Lac  la  Belle,  Lake  Superior, 
Michigan. — The  following  statement  was  made  in  the  Board's  last 
annual  report: 

The  reestablishment  of  a  light  here,  at  a  cost  not  to  exceed  $7,500,  was  author* 
ized  by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made. 

The  brick  house  of  the  discontinued  station  has  been  ruined  bv 
inroads  of  the  storms  of  the  past  winter  to  such  an  extent  that  it  can 
not  be  utilized  in  the  reestablishment  of  a  station  here,  except  a>s 
material.  It  is  estimated  that  it  will  cost  not  to  exceed  $2,500  to 
replace  this  dwelling.  Hence  the  Board  recommends  that  an  appro- 
priation of  $10,000,  instiCad  of  $7,500,  be  made  for  the  reestablishment 
of  this  light. 

1257.  Ea-gle  Harbor,  Lake  Superior,  Michigan. — ^The  characteristic  of 
this  light  was  changed  at  the  opening  of  navigation  from  flashing  white, 
varied  by  a  white  flash  every  2  minutes,  to  flashing  white  varied  by 
a  white  flash  every  minute.  Various  repairs  were  made.  The  follow- 
ing statement,  made  in  the  Board's  last  annual  report,  is  repeated: 
The  establishment  of  a  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was  author- 
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ized  by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.    The  Board  recommends  that  the  amount  named  bo  appropriated. 

125Sj  1359.  Ea^gle  Harbor  range^  Lake  Superior,  Michigan. — The  old 
till  tubular  lanterns  at  this  station  were  replaced  by  lens  lanterns. 
Various  repairs  were  made. 

1J!^60,  Ea^jfle  River ,  Lake  Superior ^  Michigan. — The  following  statement, 
made  in  the  Board's  last  annual  report,  is  repeated : 

The  moving  of  this  light  to  Sand  Hills,  at  a  cost  not  to  eKC<^ed  $20,000,  w:i8  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.    The  Board  recommends  that  the  amount  named  b^  appropriat^^l. 

1261.  Portage  Lake  Ship  Canal  Pierhead,  Lake  Superior,  Michigan. — 
The  following  statement,  made  in  the  Board's  last  annual  report^  is 
repeated. 

The  establishment  of  a  fog  signal  here,  at  a  cost  not  to  exceed  $5,500,  was  author- 
ized by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet 
been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

— .  Portage  Lake  and  River ,  lighting  and  buoying.  Lake  Superior j 
Michigan. — A  joint  report  recommending  the  lighting  and  buoying  of 
this  lake  and  river  was  transmitted  to  the  Board  on  November  10, 18d3. 
Tlie  following  is  a  recapitulation  of  the  lights  therein  recommended: 

(1)  One  tubular  lantern  (white)  light  on  south  end  of  east  pier  of 
ship  canal. 

(2)  One  lens  lantern  («S-day  white)  light  on  crib  near  mouth  of  Pil- 
grim River. 

(.3)  Range,  two  tubular  lanterns  (white)  at  head  of  Portage  River. 

(4)  Eange,  two  tubular  lanterns  (white)  on  Princess  Point. 

(5)  Three  pile  clusters,  with  red  lanterns,  to  mark  channel  around 
Princess  Point. 

(0)  Possibly  an  additional  white  light  to  form  range  with  pile  cluster 
light. 

(7)  Range,  two  tubular  lanterns  (white)  to  mark  channel  through  cuts 
Nos.  2,  3,  and  4. 

(8)  Range,  two  tubular  lanterns  (white)  to  lead  through  channel  past 
Hjilles  Landing. 

The  above  lights,  if  established,  will,  it  is  believed,  render  the  navi- 
gation of  Portage  Lake  and  River  feasible  and  safe  at  night.  For  the 
construction  of  the  above,  the  fitting  and  supplying  of  the  necessary 
buoys,  60  in  number,  maintenance  of  the  system,  etc.,  for  one  season, 
the  purchase  of  sites  and  the  construction  of  two  suitable  dwellings, 
an  appropriation  of  810,500  is  recommended. 

13fj3.  Fourteen-Mile  Point,  Lake  Superior,  Michigan. — Some  50  acres 
of  land  for  a  site  at  this  point  were  purchased  on  the  issuance  of  let- 
ters patent  from  the  land  office  of  the  State  of  Michigan,  and  the 
patent  was  duly  recorded.  The  framing  for  the  temporary  and  out- 
buildings was  done  during  the  fall.  About  6  acres  of  the  site  were 
cleared  of  brush  and  trees.    The  material  needed  was  purchased  by 
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contract  and  collected  at  the  light-house  depot,  ready  for  delivery  at 
the  site  by  the  lighthouse  tender.  An  order  was  placed  for  two 
Fitzgibboii8  fog-signal  boilers  and  fixtures.  On  May  10  the  tender 
Amaranth  left  Detroit  with  the  engineer  of  the  district,  a  superintend- 
ent of  construction,  the  working  party,  and  the  necessary  material  for 
the  commencement  of  the  work.  Active  operations  were  started  on 
the  14th,  and  from  that  date  to  the  close  of  the  month  the  followin;<: 
work  was  accomplished:  The  site  was  ditched,  men's  quarters  were 
erected,  a  landing  crib  8  feet  wide  and  92  feet  long  was  placed,  ti:e 
excavating  for  the  cellar  and  the  foundation  walls  of  the  tower  and 
dwelling  and  the  fog  signal  was  completed,  and  the  drain  from  the 
cellar  to  the  lake  was  laid.  The  footings  and  walls  of  the  fog-signal 
house  were  up  to  grade  line,  about  11,000  brick  being  laid.  The  grad- 
ing of  the  site  for  the  boathonse  was  completed.  About  10  acres  of 
the  site  had  been  cleared  of  trees  and  brush  at  the  time  of  commencing 
building  operations  "by  a  workman  who  had  been  employed  at  thi^* 
work  during  the  past  winter  and  100  ties  for  a  tramway  had  been  pre- 
pared. During  June  the  fog-signal  building  was  completed,  the  tower 
and  dwelling  were  begun  and  gotten  well  under  way,  and  the  boathonse 
was  built.  The  brick  oil  house  was  completed.  A  tramway,  leading  from 
the  landing  dock  to  the  front  of  the  tower,  was  laid,  and  a  windmill 
was  built  for  supplying  water,  and  pipes  were  laid  to  the  mortar  beds. 

1^6o.  Ontonagon  Pierhead^  Lake  Superior^  Michigan. — This  light  was 
moved  378  feet  nearer  the  outer  end  of  the  pier  on  September  30, 1893, 
and  new  bed  sills  were  provided;  the  elevated  walk  was  extended,  and 
a  short  ^ight  of  stairs  were  built  leading  from  the  walk  to  the  tower. 

1366.  OuUr  Island,  Apostle  Group,  Lake  Superior,  Wisconsin. — Two 
cribs,  each  14  by  48  feet,  for  the  boat  harbor  were  placed,  new  boat- 
ways  were  pkieed  in  position,  and  a  new  floor  was  laid  in  the  boat- 
house.  New  foundations  of  brick  were  built  under  both  fog-signal 
buildings,  and  extended  under  the  house  containing  the  hoisting  engine. 
and  new  sills  and  water  table  were  placed.  The  tramway  was  repaired 
and  85  feet  of  new  track  was  laid  between  the  two  signal  houses.  A 
new  hoisting  engine  was  set  in  position  and  all  necessary  steam  connec- 
tions were  made.  A  new  water  tank  was  set  in  position,  on  a  founda 
tion,  and  connections  between  the  tank  and  boiler  were  made.  Various 
repairs  were  made. 

1267.  Michigan  Island,  Apostle  Group,  Lake  Superior,  Wisconsin. — 
The  walk  and  stairway,  446  feet  long,  leading  from  the  dwelling  to  the 
boathonse,  was  rebuilt,  and  various  repairs  were  made. 

— .  Chequamegon  light  and  fog  signal,  Lake  Superior,  Wisconsin. — The 
following  statement  made  in  the  Board's  last  annual  report  is  repeated : 

The  removing  and  rebuilding  of  the  main  light  and  the  establishment  of  a  harbor 
light  and  bell,  at  a  cost  not  to  exceed  $10^000,  were  antborizcd  by  the  act  approved 
February  15, 1893,  but  no  appropriation  therefor  has  yet  been  made.  The  Board 
recommends  that  the  amount  named  be  appropriated. 
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1269.  Ruspberry  Island^  Apostle  Oroup,  Lake  Superior^  Wiscamin. — 
This  light  was  changed  on  the  opening  of  navigation  from  a  fixed  white 
light  varied  by  a  whit«  flash  every  90  seconds  to  a  fixed  white  light 
varied  by  a  white  flash  every  minute.  The  landing  was  extended  by 
the  addition  of  a  crib.  The  boathouse  was  taken  down  and  rebuilt 
adjoining  the  landing,  on  a  foundation  crib.  New  stairs  were  erected 
at  the  bank  approaching  the  landing.  Some  327  running  feet  of  walk 
were  relaid  with  new  plank.    Various  repairs  were  made. 

— .  Bayfield^  Lake  Superior^  Wisconsin, — ^The  following  statement 
made  in  the  Board's  last  annual  report  is  repeated: 

The  establishment  of  a  light  here,  at  a  cost  not  to  exceed  $5,000,  was  aathorized 
by  the  act  approved  February  15,  1893,  but  no  appropriation  therefor  has  yet  been 
made.     The  Board  recommends  that  the  amount  named  be  appropriated. 

1270.  Devils  Island^  Apostle  Group^  Lake  Superior j  Wisconsin* — ^The 
condemnation  of  this  island  for  light-house  purposes  has  at  last  been 
perfected,  and  the  title  to  it  is  now  in  the  Government.  The  following 
recommendation,  which  was  made  in  the  Board's  annual  report  for  last 
year,  is  therefore  renewed : 

The  completing  of  the  light-station  here,  at  a  cost  not  to  exceed  $22,000,  was 
authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor  has 
yet  been  made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

Note. — An  appropriation  of  $283.94  was  made  by  the  sundry  civil 
appropriation  act  approved  August  18, 1894,  to  pay  the  taxed  costs  in 
the  matter  of  the  proceedings  in  condemnation  of  Devils  Island  which 
was  needed  as  a  site  for  this  light-house  station. 

1271.  Sand  Island^  Apostle  Group^  Lake  Superior^  Wisconsin.*^Some 
357  running  feet  of  plank  sidewalk  were  relaid  with  new  material. 

1272.  Superior  Pierhead^  Lake  SuperioTj  Wisconsin. — The  keeper's 
dwelling  was  transferred  from  the  Minnesota  to  the  Wisconsin  side  of 
the  entrance,  and  so  arranged  that  each  of  the  two  keefdrs  has  six 
rooms.  A  sewer  was  laid  from  the  rear  of  the  dwelling  to  Allouez  Bay. 
A  boathouse  was  built  on  Allouez  Bay  with  a  landing.  A  drive  well 
was  sunk  and  the  pump  and  pipe  from  the  old  site  transferred.  A  barn 
was  built,  and  a  temporary  kitehen  was  plaC'Cd  in  the  rear  for  the  accom- 
modation of  the  keeper  during  the  construction  of  the  work.  Walks 
were  built  to  the  dock,  boathouse,  barn,  etc.,  and  to  the  well,  and  the 
walk  on  the  pier  from  the  light  was  extended  inshore  100  feet,  and  the 
shore  walk  was  continued  to  within  50  feet  of  the  site.  A  fence  was 
built,  making  an  inclosure  of  the  dwelling  and  outbuilding  of  200  by 
200  feet.  A  brick  oil  house  was  built,  having  a  capacity  of  360  gallons 
of  oil.  A  steam  fog  signal  was  established  and  put  in  operation  for  the 
first  time  on  October  15,  1893.  It  consists  of  duplicate  locomotive 
boilers,  6- inch  Scotch  whistles,  and  automatic  apparatus  contained  in  a 
substantial  building  20  by  40  feet,  covered  with  corrugated  iron,  located 
on  the  south  pier,  in  the  rear  of  the  beacon.    The  signal  hous^  wa^ 
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bailt  under  contract,  and  completed  Aagust  27, 1893.     Varions  repairs 
were  made. 

1292.  Duluih  range^  rear^  Lake  Superior ,  Minneeota.-^A  brick  oil  house 
was  built  and  provided  with  a  suitable  shelving  to  store  360  gallons  of 
oil.    Various  minor  repairs  were  made. 

1293.  Two  Hao'borsj  Lake  Superior^  Minnesota.— A  reversible  hoisting 
engine  of  20-horse  power  was  set  up  in  the  fog- signal  building  and  pro- 
vided with  necessary  cable  for  hoisting  the  car  for  use  in  delivering 
fog-signal  supplies.    Various  repairs  were  made. 

1294.  Or  and  Ma/raiSj  Lake  Superior,  Minnesota.— The  following  state- 
ment made  in  the  Board's  last  annual  report  is  repeated : 

A  keeper's  dwelling  is  needed  at  thU  station,  bnt  there  is  no  land  here  belonging 
to  the  Qovernment  on  which  to  baild.  There  is  an  unexpended  balance  in  the  Tieas- 
wry  of  $8,409.17  remaining  of  the  appropriation  made  by  act  of  March  3, 1SS5,  ''for 
completing  the  ciMistrnction  of  a  light-house  at  GrandMarais,  Minn./'  bntthe  rulings 
of  the  accounting  officers  of  the  Treasury  Department  are  such  that  this  can  not  be 
used  for  the  purchase  of  a  site  and  erection  of  a  keeper's  dwelling.  The  land  can 
be  purchased  and  a  suitable  dwelling  erected  at  an  estimated  cost  not  to  exceed 
$8,400,  and  it  is  recommended  that  Congressional  authority  be  obtained  for  using 
the  balance  of  the  abore  appropriation  for  this  purpose. 

— .  Hat  or  Pats  Pointy  near  Grand  Portage j  Lake  Superior ^  Minne- 
sola. — ^The  following  statement  made  in  the  Board's  last  annual  report 
is  repeated : 

The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  to  exceed  $15,000, 
was  anthorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  there- 
for has  yet  been  made.  The  Board  recommends  that  the  amount  named  be  appro- 
priated.     ^ 

REPAIBS. 

More  or  less  extensive  repairs  were  made  at  each  of  the  following 
stations  during  the  year: 


1136.  BeUe  Isle,  Mich. 

1143.  St.  Clair  Flats  range,  rear,  Mich. 

1146-1157.  St.  Clair  Rirer  lights,  Mich. 

1160.  Fort  Gratiot,  Mich. 

1163.  Sand  Beach,  east  entrance,  main 

light,  Mich. 
1167.  Point  anx  Barques,  Mich. 

1170.  Saginaw  River  range,  rear,  Mich. 

1171.  Charity  Island,  Mich. 

1172.  Tawas,  Mich. 

1174.  Sturgeon  Pcmit,  Mich. 
1179.  Presque  Isle,  Mich. 
1182.  Bois  Blanc,  Mich. 

1184.  Cheboygan.  Mich. 

1185.  Cheboygan  Crib,  Straits  of  Mack- 

inac,  Mich. 
1231.  St.  Marys  Falls  Canal,  south  pier, 

Mich. 
12S2,  1233.  Sti  Marys  River  range,  lower, 

Mich. 
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1236.  Point  Iroquois,  Mich. 

1238.  Big  Sable,  Mich. 

1239.  Grand  Island,  Mich. 

1240.  Grand  Island  Harbor,  Mich. 

1245.  Granite  Island,  Mich. 

1246.  Huron  Island,  Mich. 

1247.  Staunard  Rock,  Mich. 
1250, 1261.  Portage  range,  Mich. 
1252.  Manitou,  Mich. 

1254.  Copper  Harbor,  Mich. 

1255, 1266.  Copper  Harbor  range,  Mich. 

1260.  £agle  River,  Mich. 

1261.  Portage  Lake  Ship  Canal,  Mich. 
1264.  Ontonagon,  Mich. 

1268.  La  Pointe,  Wis. 

1291.  Dnlnth  range,  front,  Minn. 

1294.  Grand  Marais,  Minn. 

1295.  Isle  Roy  ale,  Mich. 
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LIGHTSHIPS. 

1141.  Orossepoint  lightvessely  No.  10,  Lake  St.  Clair^  Michigan. — This 
vessel  received  some  repairs  to  her  hull  before  being  put  on  her  station 
in  the  spring. 

1161.  Lake  Huron  light-vessel,  No.  61  ^  at  the  foot  of  Lake  Huron,  Mich. 
(/an.— This  vessel  was  first  placed  in  position  in  September,  1393.  She 
is  in  good  condition,  well  kept,  and  afifords  an  excellent  additional  aid 
to  navigation. 

1183.  Poe  Reef  light-vessel,  No.  62,  Straits  of  Mackinac,  Michigan. — 
The  following  is  extracted  from  the  Board^s  annaal  report  of  last 
year: 

The  establishment  of  n  light-ship  on  this  Htation,  at  a  cost  uut  to  exceed  $25,000, 
was  authorized  by  the  act  approved  February  15,  1883,  bnt  no  appropriation  tlicre- 
for  has  yet  been  made.  The  Board  reconunends  that  the  amount  named  be  appro- 
priated. 

No  direct  appropriation  was  made  for  this  purpose,  but  Oongi*ess 
authorized,  in  the  sundry  civil  appropriation  act  approved  August  5, 
1892,  ^<  that  the  appropriation  of  $60,000  heretofore  made  in  the  act 
approved  August  30, 1890,  for  establishing  a  light-station  at  or  near 
Eleven-Foot  Shoal,  off  Point  Peninsula,  Michigan,  be  applied  under 
the  direction  of  the  Light-House  Board,  for  the  construction,  or  pur- 
chase and  equipment,  of  one  or  more  light-ships  for  service  on  the 
Great  Lakes,  and  that  said  appropriation  be  immediately  available  for 
such  ships."  Thereupon  three  light- vessels  were  built  from  the  appro 
priation  named,  one  of  which.  No.  62,  was  placed  off  Poe  Beef  in  Sep 
tember,  1893.  She  is  in  good  condition  and  affords  a  much-needed  aid 
to  navigation. 

FOa  SIGNALS  OPERATED  BY   STEAM  OR   HOT  AIR  ENGINES. 

1160.  Fort  Gratiot,  Mich. — This  8-inch  steam  whistle  was  in  opera- 
tion some  172  hours,  consuming  about  12  tons  of  coal. 

1161.  Lake  Huron  light-vessel,  Michigan. — This  6-inch  steam  whistle 
was  in  operation  some  83* hours,  consuming  about  4  tons  of  coal. 

1163.  Sand  Beach  {harbor  of  refuge)  north  main  light,  Michigan. — ^This 
10-inch  steam  whistle  was  in  operation  some  130  hours,  consuming  about 
17  tons  of  coal. 

1168.  Port  Austin  Reef,  Michigan. — This  first-class  steam  siren  was 
in  operation  some  90  hours,  consuming  about  7  tons  of  coal. 

1176.  Thunder  Bay  Island,  Michigan. — This  10-inch  steam  whistle  was 
in  operation  some  266  hours,  consuming  about  18  tons  of  coal. 

1179.  Presque  Isle,  Michigan.^This  10-inch  steam  whistle  was  in 
operation  some  365  hours,  consuming  about  26  tons  of  coal. 

1180.  Spectacle  Reef,  Michigan. — This  10- inch  steam  whistle  was  in 
operation  some  234  hours,  consuming  about  11  tons  of  coal. 
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1181,  Detour,  JIfieA.— This  lO-inch  Hteam  whistle  was  in  operation 
some  237  hours,  consamiug  about  13  tons  of  coal. 

1183.  Poe  Reef  light- vesselj  Michigan.^ThiB  Cinch  steam  whistle  was 
in  operation  some  83  hours,  consuming  about  5  tons  oi  coal. 

1184,  Cheboygan,  Mich. — This  10-inch  steam  whistle  was  in  operation 
some  375  hours,  consuming  about  25  tons  of  coal. 

1J236,  Point  Iroquois,  Michigan. — This  10-inch  steam  whistle  was  in 
operation  some  407  hours,  consuming  about  24  tons  of  coal. 

1237.  Whitefish  Point,  Michigan.-^TXix^  10-iuch  steam  whistle  was  in 
operation  some  401  hours,  consuming  about  25  tons  of  coal. 

1243.  Marquette,  3fie&.— This  lOinch  steam  whistle  was  in  operation 
some  224  hours,  consuming  about  14  tons  of  coal. 

1246,  Huron  Island^  Michigan. ^'^hi^  lOinch  steam  whistle  was  in 
operation  some  85  hours,  consuming  about  5  tons  of  coal. 

1247.  Stannard  Rock,  Michigan.—TYiii^  lO-iuch  steam  whistle  was  in 
operation  some  144  hours,  consuming  about  9  tons  of  coal. 

1252.  Manitou,  Mich. — This  lO-inch  steam  whistle  was  in  operation 
some  515  hours,  consuming  about  28  tons  of  coal. 

1266.  Outer  Island,  Wisconsin. — This  lO-inch  steam  whistle  was  in 
operation  some  237  hours,  consuming  about  14  tons  of  coal. 

1268.  La  Pointe, Wis, — This  lOinch  steam  whistle  was  in  operation 
some  315  hours,  qonsuming  about  21  tons  of  coal. 

1270,  Devils  Island,  Wisconsin, — This  10-inch  steam  whistle  was  in 
operation  some  398  hours,  consuming  about  19  tons  of  coal. 

1272,  Superior  Pierhead,  Wisconsin. — This  6- inch  steiim  whistle  was 
in  operation  some  118  hours,  consuming  about  5  tons  of  coa). 

1291,  Duluth  (front  range),  Minnesota. — This  lOinch  steam  whistle 
was  in  operation  some  442  hours,  consuming  about  19  tons  of  coal. 

1293.  Two  Harbors,  Minn. — This  lO-inch  steam  whistle  was  in  opera 
tion  some  613  hours,  consuming  about  42  tons  of  coal. 

1296.  Passage  Island,  Michigan. — This  lO-inch  steam  whistle  was  in 
operation  some  384  hours,  consuming  about  23  tons  of  coal. 

BEACON  AND  POST  LIGHTS. 

8t.  Clair  River  bea>con  and  range  lights, — It  was  found  necessary  in 
the  spring  of  1894  to  replace  the  old  tin  tubular  lanterns  with  new  brass 
lanterns,  and  these  beacons  are  all  now  in  good  condition. 

1st,  Marys  River  beacon  and  range  lights, — The  lights  along  the  St. 
Marys  River,  from  Pipe  Island  to  the  St.  Marys  Falls  Canal,  are  kept 
by  laborers,  who  are  excellent  men  and  perform  their  duties  well. 
These  lights  are  all  in  good  condition,  with  the  exceptions  mentioned 
below.  The  front  light  at  Winter  Point  (No.  1167)  is  now  exhibited 
from  the  attic  window  of  the  keeper's  dwelling,  and  the  distance  between 
the  two  lights  is  entirely  too  small  to  form  a  secure  range.  The  tower 
from  which  the  rear  light  is  exhibited  should  be  moved  farther  back. 
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The  tubalar  lanterns  in  use  at  many  of  the  stations  have  been  foand  to 
give  much  trouble  and  a  poor  light  daring  freezing  weather,  and  the 
substitution  of  lens  lanterns  is  recommended.  The  crib  for  Lower  Lake 
George  (No.  1186)  was  turned  over  by  the  action  of  the  ice  last  winter, 
and  will  have  to  be  replaced.  A  tem{)orary  structure  has  been  erected 
on  the  remains  of  the  old  crib,  from  which  the  light  can  be  exhibited. 

1188.  Upper  lAike  Oeorge. — This  crib  has  also  been  slightly  moved  and 
damaged  by  ice,  but  is  still  serviceable. 

1303,  Sauit  range  i/ront),  St.  Marys  River. — The  plank  walk  from 
shore  to  light  is  in  bad  condition,  and,  as  it  is  necessary,  should  be 
renewed. 

Supertor  and  St.  Louis  bays  post  lights^  entrance  to  Dulwth  and  Supe- 
rior City  harborsy  MtnueHota.-^Eightoeu  post  lights  were  established 
here  in  June,  1S93.  During  the  winter  (1893>'94)  nine  of  the  pile  clus- 
ters were  destroyed  by  the  ice  and  had  to  be  renewed.  Pour  others 
were  damaged  and  had  to  be  repaired.  Since  the  opening  of  naviga- 
tion, spring  of  1894,  two  of  tlie  clusters  have  been  much  damaged  by 
rafts,  which  are  continually  being  towed  through  these  bays,  and  it 
seems  to  be  useless  to  attempt  to  maintain  these  lights  unless  more 
l)ermaneut  structures  are  erected.  Cribs,  protected  with  sheet  piling, 
are  necessary  to  resist  the  action  of  the  ice  and  to  be  secure  against 
rafts.  The  Board  reconiinends  that  an  appropriation  of  $11,200  be 
made  therefor. 

BUOYAGE. 

The  buoyage  was  well  looked  after  and  no  complaints  were  received. 
Requests  for  new  buoys  in  the  St.  Marys  River  were  examined  into, 
and  two  new  buoys  were  placed  in  position.  A  third-class  can  buoy 
was  placed  to  mark  a  sunken  wreck  in  the  harbor  of  Presque  Isle, 
Mich.  Four  buoys  in  Lake  Huron  were  removed,  being  no  longer  nec- 
essary after  the  new  light- vessels  were  placed  in  position. 

Rafts  continue  to  give  trouble  in  the  St.  Marys  and  Saginaw  rivers, 
but  the  contractors  for  buoy  service  were  able,  by  constant  attention, 
to  keep  the  buoyage  of  those  rivers  m  a  satisfactory  condition. 

DEPOTS. 

Detroit^  Mich, — ^General  repairs  were  made  to  the  keeper's  dwelling 
and  the  storehouse.  The  westerly  bulkhead  of  the  west  slip  was 
rebuilt  a  distance  of  200  feet.  Additional  tracks  were  provided.  The 
old  track  on  the  wharf  was  shifted  from  the  center  to  one  side,  and  a 
new  track  was  laid  on  the  other  side,  leaving  room  for  a  driveway 
between  them.  A  new  tramway  was  laid  on  the  westerly  side  of  the 
depot  grounds,  with  a  turntable  and  track  connecting  with  that  from 
Wight  street.  An  iron  gate  was  provided  for  one  of  the  front  entrance 
to  the  depot  grounds  on  Wight  street.  The  following  recommendation, 
made  in  the  Board's  last  annual  report,  is  renewed: 
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Mount  Elliott  ayenne,  a  comparatively  narrow  street,  leads  from  Jeiferson  avenue 
to  the  water  firont^  past  the  marine  hospital  gronnds  and  the  grounds  of  the  light- 
house depot.  For  convenience  of  shipment  and  temporary  storage  it  is  necessary 
that  materials  purchased  for  light-house  constrnotions  be  delivered  on  the  light- 
house grounds,  and  from  time  to  time  considerable  delay  and  difficulty  has  occurred 
in  consequence  of  the  bad  condition  of  Mount  Elliott  avenue.  It  is  unpaved,  while 
the  hauling  to  and  fro  is  considerable;  the  vicinity  of  the  light-house  depot  being 
occupied  by  factories,  foundries,  and  other  indnstrial  institutions  of  considerable 
magnitude,  with  lumber  yards  on  the  wharves. 

Inquiries  have  been  made  of  the  city  authorities  with  reference  to  the  cost  of  hav- 
ing the  street  paved  from  Jeiferson  avenue  to  the  limit  of  the  light-house  holding. 
Under  the  city  ordinance  the  original  paving  of  a  street  is  at  the  cost  of  the  adjacent 
property  owners,  divided  pro  rata  according  to  the  extent  of  their  holding.  The 
board  of  public  works  has  immediate  jurisdiction  over  these  matters,  and  has  reached 
the  preliminary  decision  that  the  street,  if  paved,  should  be  paved  with  brick  or  con- 
crete. The  width  of  the  street  is  24  feet,  and  the  cost  of  paving  in  front  of  the  light- 
house grounds  with  this  material  would  be  $960,  and  for  the  frontage  of  the  marine 
hospital  grounds  $2,600,  and  the  expense  being  divided  between  the  fronting  proprie- 
tors, the  cost  to  the  Light-House  Service  and  the  Marine-Hospital  Service,  respec- 
tively, would  be  one-half  of  these  amounts. 

As  in  the  opinion  of  the  Solicitor  of  the  Treasury  a  special  act  of  Congress  author- 
izing the  work  is  necessary,  it  is  recommended  that  an  appropriation  of  $2,000  be 
made,  which  is  sufficient  to  cover  the  expense  of  the  entire  frontage  of  both  the  light- 
house and  the  marine  hospital  grounds. 

TENDERS. 

The  Marigold. — ^This  steamer  is  in  good  conditiou,  with  slight  excep- 
tion. She  was  almost  constantly  employed,  during  the  season  of  navi- 
gation, on  inspection  and  supply  trips,  coaling  fog-signal  stations, 
and  in  the  care  of  buoys.  In  doing  this  work  she  steamed  about  13,160 
miles  and  consumed  about  667  tons  of  coal. 

The  Warrington. — This  steamer  was  out  of  commission  and  lying  at 
the  light-house  depot  wharf  in  Detroit. 

The  Lotus, — An  addition  of  20  inches  to  the  shell  of  the  boiler  of 
this  launch  was  made  to  convert  it  into  one  with  submerged  tubes. 
The  upper  portion  of  the  launch  over  the  boiler  and  engine  rooms  was 
housed  in,  the  inclosure  beiug  carried  aft;  sleeping  quarters  were  pro- 
vided for  two  workmen,  and  a  new  steering  wheel  was  constructed  and 
placed  in  the  forward  part  of  the  new  house. 

The  Amaranth. — ^This  steamer  was  employed  during  the  season  of 
1893  and  1894  to  June  30  in  conveying  the  engineer  on  trips  of  inspec- 
tion to  St.  Marys  Biver  lights  and  Lake  Superior  stations,  conveying 
the  engineer  of  the  district  and  a  board  of  officers  to  Bar  Point  light- 
ship to  test  the  fog  signals  and  inspecting  the  ship,  and  in  delivering 
material  required  for  repairs  at  Spectacle  Reef,  Grand  Island  Harbor, 
Stannard  Bock,  Manitou,  Copper  Harbor,  Superior  Pierhead^  La 
Pointe,  St.  Glair  Flats  Ganal,  Presque  Isle,  Eagle  Harbor,  Eagle  Biver, 
Passage  Island,  St.  Glair  Flats  Ganal  (lower).  Thunder  Bay  Island, 
Frying-Pan  Island,  Pipe  Island  and  Detour  light-stations,  and  in 
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retarniug  luaterials  from  Spectacle  Reef,  Sand  Point,  TVbiteiish  Point, 
Raspberry  Inland  and  Two  Harbors  light-stations,  and  taking  work- 
men and  material  tor  the  construction  of  the  new  Fourteen-Mile 
Point  light-station,  Michigan.  She  was  put  in  winter  quarters  at  the 
Detroit  light-house  depot  wharf  in  November;  the  inside  ironwork  of 
the  hull  was  scraped  and  painted,  and  various  repairs  were  made.  She 
was  put  in  commission  again  in  May,  1894.  During  the  year  she  ran 
some  7,747  miles,  and  in  doing  so  consumed  about  602  tons  of  coal, 
which,  added  to  her  mileage  in  the  Ninth  district,  makes  a  total  of 
9,810  miles,  on  a  coal  consumption  of  about  762  tons.  In  addition  to 
this  about  126  tons  of  coal  were  consumed  by  her  in  winter  quarters, 
keeping  steam  fot  fire  protection  of  the  dei>ot. 
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This  district  extends  from  the  l)oandai*y  line  between  California  and 
Mexico  to  the  boundary  between  California  and  Oregon,  a  distance  of 
about  800  miles  of  coast  line,  and  embraces  all  the  aids  to  navigation 
on  the  seacoast,  bays,  and  navigable  rivers  of  California. 

Inspector. — Commander  Henry  B.  Nichols,  U.  S.  Navy. 

Engineer.^lAaj.  William  H.  Heuer,  Corps  of  Engineers,  IJ.  3.  Army. 

There  are  in  this  district: 

Light-houses  and  lighted  beacons,  including  3  post  lights 39 

Day  orunlighted  beacons 54 

Lighted  beacons  used  also  as  day  marks 7 

Fog  signals  operated  by  steam 15 

Fog  signals  operated  by  clockwork 8 

Fog  signals  operated  by  hand 1 

Whistling  buoys  in  position ^ 12 

Bell  buoys  in  position 6 

Other  buoys  in  position 79 

Steamer  Madrono,  buoy  tender,  and  for  supply  and  inspection I 

Steam  launch  of  Madrono 1 

Steam  launch  Hazel 1 

The  aids  to  navigation  in  the  Twelfth  light-house  district  on  July  1, 
1894,  are  classified  as  follows : 

First-order  lights 9 

Second-order  light 1 

Third  -order  lights 3 

Fourth-order  lights , 10 

Fifth-order  lights 5 

Lens  lanteriis 4 

Tubular  lanterns 7 

Total 39 

LIGHT-HOITSES. 

864.  Point  Loma^  entrance  to  San  Diego  Bay^  California. — A  brick 
oil  house  was  built.  Rej)airs  were  made  to  the  water  tanks.  The  color 
of  the  iron  tower  was  changed  to  white  with  black  lantern.  A  topo- 
graphical survey  of  the  site  was  made. 

865.  Ballast  Point,  San  Diego  Bay,  California. — A  topographical  sur- 
vey of  the  site  was  made. 

870.  Point  Ferminj  seacoa^t  of  California. — A  topographical  survey 
of  the  site  was  made. 

871.  Point  Huenemey  entrance  to  Santa  Barbara  Channel,  California. — 
A  tox)ographical  survey  of  the  site  was  made.  Various  .minor  repairs 
were  made.  As  the  eflforts  made  to  secure  a  right  of  way  to  and  from 
this  station  for  any  reasonable  ]>rice  under  the  appropriation  of  $250 
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have  failed,  it  is  proposed,  as  was  stated  in  the  Board^s  last  anuual 
report,  to  obtain  it  by  condemnation.  It  is  estimated  that  this  will  cost 
i^ot  exceeding  $3,000.  It  is  recommended  therefore,  in  view  of  the 
great  necessity  for  the  road,  that  an  appropriation  of  $3,000  be  made 
for  this  purpose. 

— .  Deadman  Islandj  at  the  outer  end  of  the  jetty  on  the  east  side  of  the 
entrance  to  San  Pedro  Harbor j  California.^ — ^The  following  recoramenda- 
tion,  which  was  made  in  the  Board's  laat  four  annual  reports)  is  renewed : 

The  port  of  San  Pedro,  or  Wilmington,  is  the  seaport  for  Los  Angeles.  An  enor- 
mous quantity  of  coal,  lumber,  and  general  freight  is  brought  into  this  little  harlior, 
which  was  made  by  breakwaters  constructed  by  the  United  States.  Deeply  laden 
schooners  discharge  inside  the  harbor,  while  deep-water  ships  discharge  into  lighters 
out  in  the  bay.  It  is  necessary  to  use  the  tides  in  getting  into  this  harbor,  as  there 
are  but  12  feet  of  water  on  the  bar  at  low  tide.  Fogs  prevail  at  all  seasons,  and  it 
is  difficult  to  find  the  entrance  at  night  or  in  foggy  weather.  It  is  recommended, 
therefore,  that  a  harbor  light  and  fog  bell,  operated  by  clockwork,  be  established 
on  Deadm^  Island,  at  the  entrance,  to  this  harbor,  at  an  estimated  cost  of  |5,000. 
This  small  island  belongs  to  the  Gk>Yemment,  and  is  large  enough  for  the  purpose. 

873.  Santa  Barbara^  on  the  point  2  miles  southeast  of  Santa  Barbara 
Landing^  California. — A  galvanized  iron  windmill  was  erected  over  the 
well  dug  last  year  on  a  steel  spider  tower,  a  5,000'galloti  wooden  cistern 
was  put  up  on  a  substantial  foundation,  and  pipe  connections  were  made 
with  the  house  and  grounds.  A  topographical  survey  of  this  station 
was  made.  Various  minor  repairs  were  made.  The  light- house  at  this 
station  was  built  in  1856.  It  is  of  brick  with  the  outer  wall  stuccoed. 
The  light  is  shown  from  an  old-fashioned  lantern  \^ith  triangular- 
shaped  glass,  built  on  top  of  the  dwelling.  The  structure  is  unsightly 
and  uncomfortable,  and  in  winter  the  walls  are  damp.  To  put  this 
building  in  good  repair  would  cost  as  much,  if  not  more,  than  to  build 
a  new  modem  structure.  This  can  be  done,  it  is  estimated,  for  not 
exceeding  $7,500,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  therefor. 

873.  Point  Conception^  entrance  to  Santa  Barbara   Channel^  Calif  or 
nia. — A  topographical  survey  was  made  of  this  site.    Various  minor 
repairs  were  made. 

— .  Point  Arguello,  about  12  miles  northwest  of  Point  Conception^  sea- 
coast  of  California. — The  following  recommendation,  which  appeared 
in  the  Board's  annual  report  for  the  last  five  years,  is  renewed : 

This  point  is  about  12  nautical  miles  to  the  northward  and  westward  of  Point  Con- 
ception. It  is  reported  to  be  one  of  the  foggiest  places  on  the  Pacific  coast.  In  con- 
sequence of  the  sharp  bend  in  the  coast,  the  outlying  rocks,  and  the  almost  constant 
fog  that  prevails,  Point  Arguello  is  one  of  the  most  important  points  on  the  coast  at 
which  a  light  and  fog-signal  station  should  be  established.  The  United  Ststes 
already  owns  the  site  which  is  deemed  most  suitable  for  the  buildings.  .  It  is  there- 
fore estimated  that  the  work  can  be  done  at  a  cost  not  to  exceed  $36,000,  and  it  la 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

874.  San  Luis  Obispo^  seacoa^t  of  California. — A  topographical  survey 
of  this  site  and  various  minor  repairs  were  made. 
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— .  Paint  Buohotiy  about  8  miles  northwest  froni  Point  San  Luis  Obispo^ 
Oalifomia. — The  following  recommendation,  which  was  made  in  the 
Board's  last  five  annual  re}x>rts,  is  renewed : 

This  poii^t  IB  in  San  Luis  Obispo  County  and  is  17  miles  distant  Arom  the  town  of 
San  Luis  Obispo  by  wagon  road  and  trail.  The  nearest  light-honse  is  Piedras  Blancas, 
aboat  do  nautical  miles  to  the  northward  and  westward.  The  point  is  prominent, 
and  with  its  outlying  rocks  is  very  dangerous  to  navigators  clone  inshore  during  a 
fog,  especially  as  vessels  going  to  and  from  Port  Harford  make  a  sharp  turn  just  off 
this  point.  It  is  estimated  that  a  light-house  and  fog  signal  can  be  erected  at  this 
point  for  $33,000. 

875.  Piedras  Blancas,  entrance  to  San  Simeon  Bay,  California. — The 
old  warehouse,  which  was  in  a  dilapidated  condition,  was  rebuilt.  A 
uew  hoisting  derrick  was  erected.  The  boom  is  of  sufficient  length  to 
land  material  from  a  boat  15  feet  oft  the  wharf.  A  new  landing  was 
built  on  the  site  of  the  old  one.  A  new  electrical  battery  was  put  in 
and  the  wires  were  overhauled  and  put  in  good  condition.  A  topo- 
graphical survey  of  the  station  was  made,  as  were  various  minor  repairs. 

876.  Point  Sur,  seacoast  of  California. — A  survey  was  made  and  a 
route  was  selected  over  the  Sur  ranch  for  the  construction  of  the  road 
from  the  light-house  to  the  county  road,  about  3  miles  in  length.  Bids 
for  the  construction  of  the  road  were  invited;  four  were  received ;  the 
lowest  was  accepted.  The  work  is  now  in  progress.  Various  minor 
repairs  were  made. 

877.  Point  PinoSy  entrance  to  Monterey  Bay^  California. — A  fence,  5,090 
feet  in  length,  was  built  around  the  reservation.  A  topographical  sur- 
vey of  the  station  was  made,  as  were  various  repairs.  The  following 
recommendation,  which  was  made  in  the  Board's  annual  report  for  the 
last  five  years,  is  renewed: 

The  plot  of  land  owned  by 'the  Qovemment  at  this  station  does  not  tonch  the  sea 
at  any  point  on  its  boundary  line.  For  convenience  in  landing  stores  aud  supplies 
it  is  essential  that  the  United  States  should  own  the  strip  of  land  between  the  light- 
house lot  and  the  seacoast.  The  owners  have  offered  to  sell  the  land  desired  f)r 
$2,000,  and  the  Board  recommends  that  an  appropriation  be  made  for  its  purchase. 

879.  Ana  Nuevo  Island,  seacoast  of  California. — ^The  tramway  lead 
ing  from  the  landing  to  the  signal  was  overhauled  and  repaired,  675 
feet  were  renewed,  and  iron  rails  were  put  down.  A  turntable  was  put 
in  at  one  point  in  order  to  dispense  with  a  long  curve,  and  thus  shorten 
the  track.  A  4,500-gallou  tank  was  erected.  The  trestle  walk  from 
the  dwelling  to  the  signal  was  rebuilt,  and  various  minor  repairs  were 
made. 

880.  Pigeon  Point,  extreme  end  of  Pigeon  Point,  Pacific  Ocean,  Cali- 
fomia^ — There  are  standing  outside  of  the  light-house  site,  but  close  to 
the  fence  inclosing  the  light-house  structures,  a  fisherman's  shanty  and 
a  hay  bam.  If  a  fire  should  break  out  in  either  of  these  buildings  it 
would  endanger  the  structures  of  the  light-station.  It  is  proposed,  in 
order  to  obviate  this  danger,  that  an  additional  strip  of  land  to  the 
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eastward  of  the  station,  say  150  feet  wide,  be  x)iirchased  and  added  to 
the  light-house  reservation.  This,  it  is  estimated,  cau  be  done  for  not 
exceeding  $5,000,  and  it  is  recommended  that  an  appropriation  of  this 
amount  be  made  therefor. 

882.  Farallon^  on  southeast  Farallon  Isletj  off  the  entrance  to  San 
Frand^co  Bay,  Pacific  Ocean,  California. — A  test  was  made  to  deter- 
mine the  relative  merits  of  the  steam  sirens  now  in  use  and  a  steam 
whistle.  This  test  was  made  by  attaching  a  10-inch  steam  whistle  to 
one  of  the  boilers,  and  blowing  it  and  the  siren  alternately.  At  the 
same  time  observations  were  made  at  different  points  on  the  islands. 
The  result  showed  that  the  steam  whistle  was  by  far  the  better  signal 
for  this  station.    Various  repairs  were  made  here. 

883.  Bonita  Pointy  entrance  to  San  Francisco  Ba/y,  California, — A  new 
windmill,  windmill  tower,  and  pump  were  erected. 

— .  Quarry  Point,  Angel  Island,  San  Francisco  Bay,  California. — The 
following  recommendation,  made  in  the  Board's  last  two  annual  reports, 
is  renewed : 

Various  petitions  were  received  from  those  representing  marine  interests,  asking 
that  a  fog  signal  be  established  at  this  point.  The  passage  between  the  eastern  side 
of  Angel  Island  and  Southampton  Shoal  is  quite  narrow.  The  strong  tides  setting 
in  and  out  through  the  Golden  Gate  hav^  full  force  on  a  vessel  bound  up  or  down 
the  bay,  and  in  the  case  of  ships  being  towed,  as  so  many  are  past  this  point,  the 
set  of  the  current  is  enough  to  make  it  hazardous,  there  being  danger  either  of  run- 
ning aground  on  Southampton  Shoal  or  Angel  Island.  An  enormous  quantity  of 
shipping  annually  passes  this  point,  bound  to  and  from  the  great  grain  wharves  at 
Port  Costa,  the  Sacramento  and  San  Joaquin  rivers,  and  Mare  Island  Strait.  Hun- 
dreds of  the  largest  sailing  ships  are  towed  from  San  Oancisco  to  Port  Costa,  where 
they  load  with  grain  and  are  then  towed  down  and  out  to  sea.  In  this  way  there 
is  more  shipping  passing  through  these  waters  than  anywhere  else  in  the  district 
except  through  the  Golden  Gate.  There  have  been  a  humber  of  casualties  in  the 
vicinity  of  this  point.    Among  many  were  the  following: 

The  ferry  steamer  Contra  Cosiay  plying  between  San  Francisco  and  San  Quentin 
with  passengers,  ran  ashore  near  California  City. 

The  ship  E.  B.  Sutton j  while  being  towed  down  from  Port  Costa,  ran  ashore  near 
Quarry  Point,  Angel  Island. 

The  ship  Eleanor  Margaret^  bound  to  Port  Costa,  ran  a«hore  on  Blnflf  Point.  Rac- 
coon Straits. 

The  ship  Mauladen,  while  beiug  towed  to  Port  Costa,  ran  ashore  on  Southampton 
Shoal. 

Mariners  have  asked  that  Quarry  Point  be  selected  for  the  fog-signal  station, 
because,  to  make  a  start  up  river  in  a  fog,  it  is  necessary  to  make  Angel  Island  to  get 
a  departure.  After  careful  examination  the  Board  reached  the  conclusion  that  a  fog 
signal  at  this  locality  would  be  a  decided  aid  to  mariners.  In  view  of  the  great 
economy  of  establishing  and  maintaining  a  large  fog  bell  here  instead  of  a  steam  fo^ 
signal,  it  decided  in  favor  of  the  former.  It  is  eerimated  that  it  will  cost  $6,000  to 
establish  this  fog  bell,  and  it  is  recommended  that  an  appiopriation  of  thisamoant 
be  made  therefor. 

891,  892.  South  San  Francisco  range,  San  Francisco  Bay,  California,'^ 
This  channel  is  principally  used  at  nijs^ht.  Both  beacons  showed  a  white 
light.    The  outer  one  was  apt  to  be  confused  with  the  lights  of  fishing 
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vessels  anchored  near;  hence  the  color  of  the  outer  light  wa8  changed 
from  white  to  red. 

889.  Oakland  Harbor,  entrance  to  Oakland  Harbor,  California. — The 
stability  of  the  piles  supporting  this  structure  was  increased  and  further 
oscillation  was  prevented  by  filling  the  space  under  the  building  with 
2,000  tons  of  stone.  This  was  quarried  on  Goat  Island  and  was  trans- 
ported to  the  station  in  schooners.  The  depth  of  water  being  13  feet, 
the  slope  of,  the  rock  filling  carried  the  footings  out  so  far  the  boats 
could  not  readily  land  at  the  existing  steps.  The  difficulty  was  over- 
come by  extending  a  platform  from  tlte  gallery  out  over  the  rock  and 
putting  up  a  new  ladder. 

893.  East  Brother  Island,  entrance  to  San  Pablo  Bay,  California. — 
The  old  unsafe  landing  wharf  was  removed  and  a  new  one  was  built. 
The  new  wharf  is  60  feet  long  by  20  feet  wide,  supported  on  paraffin- 
coated  steel-shod  piles  driven  about  10  feet  into  a  rock  bottom.  !N^ew 
boat  ways  were  built.    Various  repairs  were  made. 

— .  New  York  Slough,  entrance  to  San  Joaquin  River,  California. — ^The 
following  statement  made  in  the  Board's  last  annual  report  is  repeated : 

The  esiablisbmeDt  of  a  light  and  fog  signal  here,  at  a  cost  not  exceeding  $10,000, 
was  authorized  by  the  act  approved  February  15, 1893,  but  no  appropriation  therefor 
has  yet  been  made.  The  Board  recommends  that  the  amount  named  be  appropri- 
ated.  « 

899,  Point  Reyes,  on  the  western  extremity  of  Point  Reyes,  Pacific  Ocean, 
California. — A  speaking  tube  265  feet  long  was  put  up,  thus  connect- 
ing the  tower  with  the  fog  signal. 

— .  Bof^ega  Head,  between  Point  Arena  and  Point  Reyes  light-stations, 
seacoast  of  California. — The  following  recommendation,  made  in  the 
Board's  last  five  annual  reports,  is  renewed : 

It  is  recommended  that  a  fog-signal  station  be  established  at  Bodega  Head,  coast 
of  California,  a  point  18^  miles  to  the  northward  of  Point  Reyes  and  49  miies  to  the 
southward  of  Point  Arena.  The  stretch  of  coast  between  Point  Reyes  and  Bodega 
Head  is  the  scene  of  many  wrecks,  due  to  foggy  weather  and  uncertain  currents. 
Vessels  coming  down  from  the  north,  bound  to  San  Francisco,  pass  close  enough  to 
Point  Arena  to  either  see  the  light  or  to  hear  the  fog  signal  there  and  take  a  new 
departure  for  Point  Reyes.  The  coast  line  is  geueraUy  straight  as  far  down  as  Bodega 
Head;  a  fog-signal  station  at  this  point  would  give  sufficient  warning  to  vessels 
which  have  unconsciously  got  in  there  to  enable  them  to  haul  out  in  time  to  weather 
Point  Reyes.  It  would  be  a  great  aid  to  vessels  going  into  Bodega  and  Tomales 
bays,  as  well  as  to  those  going  into  the  landings  and  lumber  chutes  immediately 
above  Bodega.  Owing  to  the  configuration  of  the  land  and  other  causes,  it  is 
extremely  difficult  to  hear  the  Point  Reyes  signal  anywhere  to  the  northward  of  the 
point.  Fog^  accompanied  by  northwest  winds,  varying  from  fresh  to  strong  in  force, 
prevails  above  Point  Reyes  during  about  nine  months  of  the  year.  The  currents  are 
uncertain  in  direction  either  up  or  down  the  coast,  and  seem  to  be  due  to  causes 
which  exist  far  to  the  north.  It  has  been  noticed  that  indrafts  prevail  oil'  the  inden- 
tations in  the  coast,  and  the  current  close  inshore  runs  in  an  opposite  direction  to 
what  it  does  outside  the  headlands,  'llie  water  is  usually  so  deep  in  the  regular 
routes  tip  and  down  the  coast  that  little,  if  any,  use  is  made  of  the  hand  lead.  A  fog 
signal  at  this  locality  wc^ild  therefore  be  of  great  benefit  to  mariners,  and  a  small 
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ligbt  would  also  be  of  mach  ftervice,  at  little  additional  expense,  as  there  is  a  stretch 
of  unlighted  territory  about  68  miles  in  length  between  Point  Reyes  and  Point  Arena. 
The  Government  owns  no  land  at  Bodega;  but  2  or  3  acres  would  be  sufficient  for 
the  station,  and  conld  probably  be  bought  for  $1,000.  An  engine  house,  such  as  is 
being  constructed  at  San  Luis  Obispo,  with  duplicate  steam  fog-signal  whistles,  and 
two  single  dwellings  for  the  keepers,  one  to  have  a  tower  for  the  light,  as  at  San 
Luis  Obispo,  the  other  for  the  assistant  keeper,  similiar  to  the  new  one  designed  for 
Point  Loma  light-station,  with  coal  shed,  oil  house,  outhouses,  etc.,  will  probably 
suffice  to  establish  the  station.  These,  it  is  estimated,  will  cost  $30,000,  and  it  is 
recommended  that  an  appropriation  of  this  amount  be  made  therefor. 

901.  Cape  Mendocino^  on  the  western  extremity  of  Cape  Mendocino^ 
California. — The  following  statement  made  in  the  Board's  last  annual 
report  is  repeated : 

An  appropriation  of  $500  was  made  in  the  sundry  civil  appropriation  act  approved 
August  5,  1892,  for  the  purchase  of  the  right  of  way  for  a  road  to  this  Htation,  but 
it  is  insufficient  for  the  purpose,  as  the  cost  of  establishing  the  road  is  estimated  to 
be  $1,000.  It)  is  therefore  recommended  that  a  further  appropriation  of  $500  be 
made. 

— .  Punta  Oorday  between  Shelter  Cove  and  Cape  Mendocino,  seaeoast 
of  California. — The  following  recommendation,  which  was  made  in  the 
Board's  last  five  annual  reports,  is  renewed: 

Between  -Shelter  Cove  and  Punta  Gorda  there  are  several  dangerous  sunken  rocks 
off  the  shore  that  add  to  the  hazards  of  navigation.  In  ordinary  dark  nighte  the 
overhanging  mountains  keep  the  shore  line  in  dark  shadow^  and  confuse  the  beet 
navigator  as  to  his  distance  from  shore,  so  that  it  is  impossible  to  make  out  thishi^h 
rounding  point,  either  from  the  south  or  from  the  north.  Moreover,  from  reports 
made  to  the  Coast  and  Geodetic  Survey,  it  appears  that  little  is  known  as  to  the  cur- 
rents of  this  part  of  the  coast.  The  conclusion  is  reached,  therefore,  that  the  inter- 
ests of  commerce  and  navigation  require  that  a  light  and  fog  signal  be  established 
at  or  near  Punta  Gorda,  Cal.    It  is  estimated  that  the  work  will  cost  $40,000. 

903.  Trinidad  Head,  on  Trinidad  Head,  Padfie  Ocean,  California., — 
A  topographical  survey  of  this  station  and  various  repairs  were  made. 

905,  St.  George  Beef,  on  Northwest  Seal  Rock,  off  Orescent  City,  sea- 
coast  of  California. — ^The  light-house  inspector  landed  on  the  rock 
several  times  during  the  year.  In  January  last  a  new  standard  18- foot 
boat  was  supplied.  This  was  made  necessary  by  the  loss  of  the  first 
assistant  keeper  on  October  17, 1893,  together  with  the  standard  boat 
then  at  the  station.  No  vestige  of  man  or  boat  has  been  discovered. 
A  set  of  boat  davits  were  put  up  on  a  wharf  at  Orescent  Oity  to  enable 
the  light-keepers  to  secure  their  boat  while  they  are  on  shore. 

REPAIRS. 

During  the  fiscal  year  repairs  and  renovations  more  or  less  extensive 
were  made  at  the  following-named  stations: 

880.  Pigeon  Point,  Cal.  894.  Mare  Island,  Cal. 

881.  Point  Montara,  Cal.  900.  Point  Arena,  Cal. 
885:  Lime  Point,  Cal.  901.  Cape  Mendocino,  Cal. 
886.  Angel  Island,  Cal.  902.  Humboldt,  Cal. 


887.  Aloatraz,  Cal. 

888.  Yerba  Buena,  Cal. 


904.  Crescent  City,  Cal. 
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DAY  OR  UNLIGHTED  BEACONS. 

These  beacons  have  received  such  attention  as  was  necessary  and 
practicable  during  the  year. 

LIGHTED  BEACONS  USED  ALSO  AS  DAY  MARKS. 

These  beacons  have  been  cared  for  during  the  year.  The  red  lens 
lantern  at  Oakland  Harbor  South  Jetty  beacon  was  established  and 
the  light  was  first  shown  on  September  15, 1893.  The  Oakland  Harbor 
rear  range  light  Was  discontinued  on  that  date. 

POG  SIGNALS  OPERATED   BY  STEAM. 

873.  Point  Conception^  California. — ^The  12-inch  steam  whistles,  in 
duplicate,  were  in  operation  some  246  hours,  and  consumed  about  31  tons 
of  coal. 

874.  San  Luis  Obispo^  Cat. — The  10- inch  steam  whistles,  in  duplicate, 
were  in  operation  some  1,364  hours,  and  consumed  about  78  tons  of 
coal. 

876.  Point  Sur^  California. — The  12-inch  steam  whistles,  in  duplicate, 
were  in  operation  some  1,048  hours,  and  consumed  about  96  cords  of 
wood. 

879.  Alio  Nuevo  Island^  California. — The  12-inch  stean^  whistles,  in 
duplicate,  were  in  operation  some  847  hours,  and  consumed  about  50 
tons  of  coal. 

880.  Pigeon  Pointy  California. — This  signal,  consisting  of  one  10-inch 
and  one  12-inch  steam  whistle,  was  in  operation  som^  987  hours,  and 
consumed  about  83  cords  of  wood. 

881.  Point  Montara,  California. — The  12-iuch  steam  whistles,  in 
duplicate,  were  in  operation  some  658  Irours,  and  consumed  about  79 
cords  of  wood. 

88J2.  Farallon,  California. — ^The  first-class  steam  siren,  in  duplicate, 
was  in  operation  some  1,360  hours,  and  consumed  about  69  tons  of 
coal. 

883.  Bonita  Point  California. — The  first-class  steam  siren,  in  dupli- 
cate, was  in  operation  some  1,555  hours,  and  consumed  about  111  tons 
of  coal. 

885.  Lime  Point,  California. — The  12-inch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  1,061  hours,  and  consumed  about  95  tons 
of  coal. 

888.  Yerba  Buena,  California. — The  lOinch  steam  whistles,  in  dupli- 
cate, were  in  operation  some  200  hours,  and  consumed  about  15  tons  of 
coal. 

893.  East  Brother  Island^  California. — The  12-inch  steam  whistle  was 
in  operation  some  178  hours,  and  consumed  about  13  tons  of  coal. 

899.  Point  Reyes^  California. — The  12-inch  steam  whistles,  in  dupli- 


THIBTEENTH  DISTRICT. 

This  district  extends  from  the  southern  boundary  of  Oregon  to  the 
boundary  line  between  the  United  States  and  British  Columbia,  and 
embraces  all  the  aids  to  navigation  on  the  Pacific  coast  of  Oregon  and 
Waahington,  and  the  Columbia  and  Willamette  rivers,  Strait  of  Joaii 
de  Fuca,  Puget  Sound,  and  Alaskan  waters. 

Inspector. — Commander  Oscar  W.  Farenholt,  U,  S.  Navy. 

Engineer. — Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  U.  S. 
Army,  to  November  30, 1893;  Maj.  James  C.  Post,  Corps  of  Engineers, 
U.  S.  Army,  from  February  19, 1894. 

There  are  in  this  district — 

Light-houses  and  beacon  lights,  including  80  post  lights 108 

Light-ships  in  position 1 

Day  or  unlighted  beacons 17 

Fog  signals  operated  by  steam  or  hot-air  engines 10 

Fog  signals  operated  by  clockwork , 3 

VHustllng  buoys  in  position 9 

Bell  buoys  in  position 4 

Other  buoys  in  position 256 

Steamer  Manzanitaf  buoy  tender,  and  for  supply  and  inspection 1 

Steamer  Columbine,  buoy  tender,  and  for  supply  and  inspection 1 

'  LIGHT-HOUSES.  ' 

907.  Coquille  River  ^  at  the  mouthofCoquille  River  j  seacoast  of  Oregon.^ 
A  deed  of  the  land  was  obtained  and  a  survey  of  the  site  was  made. 
Drawings  and  specifications  are  being  prepared.  When  these  are  com- 
pleted bids  will  be  asked  to  construct  the  station. 

908.  Gape  AragOj  on  a  small  island  at  the  western  end  of  Cape  Arago^ 
seaeoast  of  Oregon.^The  following  statement  made  in  the  Board^s  last 
annual  report  is  repeated: 

The  commerce  of  these  waters  would  be  greatly  benefited  by  placing  a  firs 
fog  signal  ou  the  ])uint  of  the  island  on  which  this  light  is  located.  It  is  esti 
that  this  fog  signal  can  be  established  for  not  exceeding  $5,500. 

The  light-keepers'  dwelling  at  this  station  was  erected  m  1866.    It  waa 
built  and  ill  adapted  to  accommodate  the  two  keepers,  with  their  families ;  it 
and  decayed  nnd  on  the  verge  oi  collapse.    If  a  fog  signal  is  erected  here,  still  ai 
keeper  will  be  needed,  and  his  family  will  need  quarters.    It  is  estimated  i 
double  set  of  quarters,  similar  to  those  recently  erected  at  Turn  Point  and 
Islands  ligh  testations,  can  be  built  here  for  not  exceeding  $10,000. 

By  the  act  approved  March  3, 1891,  $50,000  were  appropriated  for  theeata 
ment  of  a  light  and  fog  signal  at  the  mouth  of  the  Coquille  itiver,  Oregon.  It  i 
found  that  it  can  be  done  for  a  much  less  sum.    It  is  therefore  recommendec 
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the  Liglit-House  Board  be  authorized  to  expend  not  exceeding  $15,500,  from  the 
appropriation  for  establifihing  a  light  and  fog  signal  at  the  mouth  of  the  Coquille 
Biver,  in  erecting  light-keepers'  dwellings  and  a  fog  signal  at  Cape  Arago  light-sta- 
tion. 

Note. — The  authority  asked  was  granted  in  the  sundry  civil  appro- 
priation act  approved  August  18,  1894,  in  the  following  words: 

That  $15,000  of  the  remaining  balance  of  the  sum  appropriated  by  the  act  approved 
March  3,  1891,  for  the  establishment  of  a  light  and  fog  signal  at  the  mouth  of  the 
Coquille  River,  Oregon,  be  used  in  the  erection  of  light-keepers'  dwellings  and  a  fog 
signal  at  the  Cape  Arago  light-station. 

909.  Umpqua  River,  aeaconst  of  Oregon. — The  following  statement 
made  in  the  Board's  last  annual  report  is  repeated  : 

The  contractor  for  the  erection  of  the  tower  at  this  station  completed  his  work  on 
August  30,  1892.  The  contractor  for  the  (»rcction  of  the  dwellings,  bam,  etc.,  com- 
pleted his  work  on  January  14, 1893.  Since  January  19,  1893,  the  station  has  been 
in  charge  of  a  watchman.  The  lens  and  illuminating  apparatus  for  this  tower  are 
at  the  station.  When  an  attempt  was  made  to  put  these  in  place  it  was  found  that 
the  stand  which  supports  the  lens  was  not  of  the  proper  height  and  would  need  the 
atldition  of  a  base  to  raise  the  lens  about  15  inches.  The  estimated  cost  of  the  work 
and  material  absolutely  necessary  to  exhibit  the  light  is  $200.  The  estimated  cost 
of  completing  the  station  is  not  exceeding  $2,400.  There  are  no  funds  available  for 
this  work,  the  whole  of  the  appropriation  having  been  expended.  There  is  pay  due 
the  watchman  from  May  1  to  June  30, 1893,  at  the  rate  of  $60  per  month.  This  finan- 
cial status  results  from  the  failure  of  the  original  contractors  for  the  erection  of  the 
keepers'  dwelling,  barn,  etc.,  to  carry  out  their  contract  of  Septeml>er  17, 1891,  which 
caused  the  reletting  of  the  work,  at  additional  cost,  as  set  forth  in  the  last  annual 
report.  There  is  now  due  $2,371  from  their  bondsmen.  The  U.  S.  Attorney-General 
liae  the  matter  in  hand,  with  the  view  to  the  collection  of  this  amount  from  these 
bondsmen.    Meantime,  however,  this  amount  is  needed  to  pay  the  new  contractors. 

This  station  remains  unfinished  and  is  guarded  by  a  watchman.  The 
suit  against  the  defaulting  contractors  for  $2,371  is  still  pending. 
When  this  suit  is  ended  the  amount  recovered  can  be  covered  into  the 
Treasury  to  replace  the  amount  appropriated. 

Note. — An  appropriation  of  $2,371  was  made  in  the  sundry  civil 
appropriation  act  approved  August  18, 1894.  The  station  will  now  be 
finished  and  lighted  as  soon  as  practicable. 

910.  Heceta  Head,  mouth  of  Siuslaw  Biver,  between  Cape  Arago  and 
Cape  Foulweathetj  seacoast  of  Oregon. — The  tower  at  this  station  was 
completed  by  the. contractors  August  31,  1893;  the  lens  and  supplies 
were  landed  at  the  station  in  October  and  set  up  in  November  and 
December.  Owing  to  a  delay  in  receiving  the  lamps  from  the  general 
lighthouse  depot  at  Staten  Island,  New  York,  they  were  not  delivered 
at  the  station  until  February,  1894,  and  the  light  was  first  exhibited 
March  30, 1894. 

, — .  Ya^uina  Bay,  Oregon. — The  following  recommendation  made  in 
the  Board's  last  four  animal  reports  is  renewed  : 

Vessels  now  have  occasion  to  pass  in  and  out  of  the  bay  during  the  uij^^ht,  and 
lights  are  needed  to  prevent  accidents.     During  a  part  of  the  year  the  mail  has  to  be 

8253  L  H 13 


194  BEPORT   OF   THE   LIGHT-HOUSE   BOARD.  18»4. 

Thirteenth    District. 

carried  before  daylight  in  the  morning  and  after  dark  at  night.  The  necesAities  of 
commerce  in  this  locality  are  Buch  aa  to  demand  the  establishment  of  inexpensive 
lights  at  this  point.  It  is  estimated  that  they  ceuld  be  established  at  a  cost  of 
about  $300. 

The  Board  proposes,  when  fdnds  are  available,  to  establish  two  inex- 
pensive beacon  lights  at  the  mouth  of  the  bay,  and  to  pay  therefor  from 
the  general  appropriation  for  repairs,  etc.,  of  light-hoases,  which  pro- 
vides for  such  expenditures. 

912.  Cape  Mearesy  south  of  Tillamook  Bay,  seojooast  of  Oregon, — Work 
was  commenced  on  a  wagon  road  leading  from  the  station  to  the  Tilla- 
mook Biver,  where  it  was  to  connect  with  a  ferry  and  road  leading  into 
Tillamook  City.  The  work  was  done  by  hired  labor  aud  the  purchase 
of  materials  in  open  market,  and  was  pushed  vigorously  until  Novem- 
ber 20,  when  funds  were  exhausted.  The  road  was  opened  to  an  unfin- 
ished county  road  which  continues  to  the  Tillamook  Biver,  distant  about 
1^  miles.  It  also  connects  with  the  Netarts  Bay  road,  so  the  station  is 
now  also  accessible  to  wagons  from  Tillamook  City  by  that  route. 

— .  Willamette  River  light-station,  at  the  mouth  of  the  Willamette  River j 
Oregon. — ^The  following  statement  made  in  the  Board's  last  annual 
report  is  repeated : 

The  establishment  of  a  light  and  fog-signal  station  here^  at  a  cost  not  exceeding 
$6,000,  was  authorized  by  the  act  approved  February  15, 1893)  but  no  appropriation 
therefor  has  yet  been  made. 

Note. — An  appropriation  of  $6,000  for  the  establishment  of  this 
light-station  was  made  by  the  sundry  civil  appropriation  act  approved 
August  18, 1894.    The  work  will  be  taken  in  hand  at  an  early  day. 

966.  Cape  Disappointment^  seacoast  of  Washington. — The  following 
statement,  made  in  the  Board's  last  annual  rex)ort,  is  repeated  : 

The  establishment  of  a  first-order  light  at  North  Head,  at  a  cost  not  exceeding 
$50,000,  was  authorized  by  the  act  approved  February  15,  1893,  but  no  appropriation 
therefor  has  yet  been  made. 

Note. — ^The  following  is  an  extract  from  the  sundry  civil  appropria- 
tion act  approved  August  18,  1894: 

.Toward  establishing  a  first-order  light  on  North  Head,  Cape  Disappointment,  sea> 
coast  of  Washington,  twenty-five  thousand  dollars,  aud  the  total  cost  of  said  light, 
under  a  contract  which  is  hereby  authorized  therefor,  shall  not  exceed  fifty  thousand 
dollars. 

The  Board  now  recommends  that  $25,000  be  appropriated  for  com- 
pleting this  light- station. 

968.  Grays  Harhor,  seacoast  of  WcwAtn^fon.— The  following  statement, 
made  in  the  Board's  last  annual  report,  is  repeated : 

By  act  of  Congress  approved  March  3, 1893,  an  appropriation  of  $20,000,  in  addition 
to  the  $15,500  previously  appropriated,  was  made  to  establish  a  first-order  light  and 
fog-signal  station ;  and  it  was  further  provided  that  a  contract  may  be  made  for  this 
work  at  a  total  cost  not  to  exceed  $75,000.  The  location  of  this  station  had  not  been 
definitely  determined  at  the  end  of  the  year.  Plans  of  the  necessary  structures  are 
being  prepared. 
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The  establishment  of  a  light  and  fog  signal  here,  at  a  cost  not  exceeding  $75,000, 
was  authorized  by  the  act  approved  February  15,  1893,  while  appropriation  for  but 
$35,500  therefor  has  yet  been  made.  The  Board  reoommends  that  the  balance, 
$39,500,  be  appropriated  for  the  completion  of  this  work. 

A  site  for  the  light-station  has  beeu  selected,  surveyed,  and  approved. 
[Negotiations  are  now  pending  for  the  acquisition  of  a  title  to  the  needed 
land. 

969,  Destruction  Islandy  seacoast  of  Washington, — The  boathouse  was 
completed  and  the  water  tank  for  the  engine  at  the  landing  was  put  in 
place.  The  inclined  tramway  from  the  boat  landing  to  the  top  of  the 
bluff  having  become  unsafe,  a  new  one  was  built  on  an  easier  grade; 
also  a  new  car  for  conveying  supplies.  The  size  of  the  main  sewer 
leading  from  the  dwellings  proving  insufficient,  a  larger  one  was  sub- 
stituted. The  accumulation  of  water  from  the  heavy  rains  about  the 
dwellings  rendered  extensive  drainage  necessary,  and  this  work  is  now 
in  progress.  A  workroom  is  about  to  be  built  adjoining  the  tower,  to 
aid  in  keeping  the  interior  of  the  latter  dry. 

970,  Cape  FlUtiery,  on  Tatoosh  Islandy  entrance  to  the  Strait  of  Juan 
de  Fuca^  Washington. — The  crowded  condition  of  the  double  dwelling 
made  it  an  urgent  necessity  to  put  the  dwelling  attached  to  the  tower 
in  a  condition  suitable  for  occupancy.  This  building,  constructed  in 
1857,  was  built  of  stone.  The  woodwork,  which  was  in  an  advanced 
state  of  decay,  was  entirely  renewed,  and  the  building  is  now  habit- 
able. The  following  recommendation,  made  in  the  Board's  last  six 
annual  reports,  is  renewed : 

It  was  decided  that  the  location  of  the  fog  signal  ought  to  be  changed  to  West 
Island,  as  it  could  be  heard  from  the  latter  point  much  more  distinctly  by  passing 
vessels.  This  change  of  location,  it  is  estimated,  will  cost  $17,000,  and  it  is  recom- 
mended that  appropriation  be  made  accordingly. 

971.  Ediz  Sookj  Strait  of  Juan  deFucaj  Washington, — Anew  oil  house 
of  galvanized  iron  was  built  and  various  repairs  were  made. 

972.  Neia  DungenesSj  Strait  of  Juan  de  Fuca,  Washington, — ^A  new 
boiler  was  supplied  and  connections  were  made  with  the  engine,  boiler, 
and  cisterns.  The  boathouse  was  moved  about  1,000  feet  to  avoid  the 
drift  which  accumulated  upon  and  obstructed  the  boat  ways.  A  new 
oil  house  of  galvanized  iron  was  put  up,  and  a  new  foot  walk  was  built 
to  connect  the  boathouse  with  the  dwelling. 

974.  Point  Wilsony  Admiralty  Inletj  Washington, — The  old  boiler  of 
the  fog  signal  was  put  in  temporary  repair,  and  a  new  return  tubular 
boiler  was  purchased.  A  galvanized-iron  oil  house  was  erected.  A 
new  lens  with  revolving  apparatus  was  substituted  in  the  tower  for  the 
old  one.    Various  repairs  were  made. 

977.  Marrowstone  Point  post  light,  Admiralty  Inlet,  Washington, — A 
survey  was  made  of  the  proposed  site,  and  plans  and  specifications  of 
the  buildings  are  being  prepared. 
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978.  Point  No  Point,  Puget  Sound,  Washington. — ^The  boat  ways  were 
rebuilt.  The  sewer  from  the  dwelling  was  extended  and  a  few  small 
repairs  were  made.  It  apx)ears  that  the  present  fog  bell  at  Point  No 
Point  does  not  satisfy  the  needs  of  the  service.  It  is  recommended, 
therefore,  that  a  first-class  fog  signal  be  installed  in  place  of  the  bell. 
It  is  estimated  that  this  can  be  done  for  96,000,  and  the  Board  recom- 
mends that  an  appropriation  of  this  amount  be  made  therefor. 

98^.  Bohinson  Pointy  Puget  Sound,  Washington. — The  lens  lantern  was 
partially  obscured  by  the  dwelling,  and  to  overcome  this  fault  the  light 
was  raised  about  5^  feet.  Some  200  cubic  yards  of  stone  were  deposited 
in  front  of  the  bulkhead  in  the  vicinity  of  the  fog  signal  to  prevent  the 
seas  from  cutting  away  the  grounds. 

1011.  Turn  Point,  west  end  of  Stuart  Island,  Canal  de  Haro,  Washing- 
ton. — The  contractors  completed  the  dwellings,  fog-signal  buildings, 
etc.,  at  this  station  in  July,  1893,  and  the  fog-signal  machinery  was 
ready  for  operation  in  October.  A  suitable  sailboat  was  buUt  and 
delivered  for  the  use  of  the  keepers,  a  boathouse  was  built,  foot  walks 
were  laid,  and  the  station  was  put  in  good  order.  This  station  was  put 
in  operation  November  30, 1893. 

1012.  Patos  Islands,  entrance  to  Canal  de  Haro,  Washington.-r-The  fog- 
signal  apparatus  was  set  up  in  October,  1893,  and  was  put  into  opera, 
tion  on  November  30, 1893.  Experiments  were  made  to  test  the  fog 
signal,  and  it  was  found  to  be  deficient  in  strength.  New  reeds  were 
tried,  but  a  trumpet  of  additional  length  is  needed.  A  suitable  sail-' 
boat  was  furnished  for  the  keeperd'  use,  and  a  boathouse  with  boat 
ways  was  built.    Foot  walks,  outhouses,  etc.,  were  made. 

— .  Mary  Island  Ught-station,  Alaska. — The  following  statement,  made 
in  the  Board's  last  annual  report,  is  renewed : 

A  custom-house  lias  been  established  here ;  hence  many  vessels  are  obliged  to  make 
this  a  place  of  call.  A  small,  inexpensive  light,  say  a  lens-lantem  beacon,  wonld 
assist  vessels  to  make  the  port  at  night  and  hold  on.  The  beacon  could  be  kept  by 
one  of  the  custom-house  employ^.  It  is  estimated  that  it  could  be  established  and 
maintained  a  year  for  $800,  and  it  is  recommended  that  an  appropriation  of  that 
amount  be  made  for  this  purpose. 

— .  Post  lights  in  Puget  Sound  and  its  adjacent  waters,  and  the  Columbia 
and  Willamette  rivers. — These  lights  are  ef^cient  aids  to  navigation  in 
the  inland  waters  of  this  district.  Five  new  ones  were  established 
during  the  year,  and  two  were  discontinued.  Several  were  changed  to 
more  advantageous  positions.  All  the  lights  were  inspected  daring 
the  year;  the  keepers  did  their  work  well. 

The  post  lights  in  the  Columbia  and  Willamette  rivers,  in  Puget  Sound 
and  in  adjacent  waters,  are  of  great  benefit  to  navigation,  and  night 
boats  now  run  regularly  on  the  Oolumbia  and  Willamette  rivers. 
They  are  of  much  use  during  fog,  as  the  lights  can  be  seen,  except  in 
very  dense  fogs,  at  a  distance  of  100  yards  or  more,  and  the  pilots  rely 
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on  the  lights  for  a  new  departure.  Without  their  aid  night  boats  could 
not  run  regularly.  The  demand  for  these  lights  on  Puget  Sound  and 
its  tributary  rivers  is  increasing  with  the  growing  commerce.  The 
Board  recommends,  therefore,  the  establishment  of  thirty  post  lights 
along  the  navigable  channels  of  the  Snohomish  River,  the  Skagit  River, 
the  Nooksack  River,  and  the  La  Connor  Slough,  and  along  such  other 
channels  of  Puget  Sound  and  the  rivers  tributary  thereto^  in  the  State 
of  Washington,  as  may  be  necessary  to  meet  the  requirements  of  com- 
merce. 

It  is  estimated  that  this  will  cost  not  to  exceed  $4,200,  and  the  Board 
recommends  that  an  appropriation  of  this  amount  be  made  therefor. 

— .  Willamette  River  post  lights^  Oregon, — ^The  following  statement, 
made  in  the  Board's  last  annual  report^  is  repeated : 

The  establishment  of  beacon  lights  and  bnoys  at  25  different  points  between  the 
cities  of  Salem  and  Portland,  Oreg.,  at  a  cost  not  exceeding  $5,000,  was  authorized 
by  the  act  approved  February  15,  1S93,  but  no  appropriation  therefor  has  yet  been 
made.    The  Board  recommends  that  the  amount  named  be  appropriated. 

BEPAIBS. 

Bepairs  were  made  at  the  following-named  stations : 


906.  Cape  Blanco,  Oreg. 
913.  Tillamook  Rock,  Oreg. 
915.  Point  Adams,  Oreg. 
967.  Willapa  Bay,  Wash. 


978.  Smith  Island,  Wash. 
975.  Admiralty  Head,  Wash. 
980.  West  Point,  Wash. 


LIGHT- SHIPS. 


914.  Columbia  River  light-vessel  No.  50^  off  the  Columbia  River  Bar^ 
Washington, — ^The  lights,  fog  signal,  etc.,  are  in  good  order.  The  ship 
has  been  on  her  station  since  April,  1892. 

— .  Umatilla  Reef  light-vessel^  Pamfie  Ooean^  off  the  Strait  of  Juan 
de  Fuca^  Washington. — ^The  following  recommendation,  made  in  the 
Board's  last  annual  report,  is  renewed : 

The  steamer  Michigan  was  wrecked  in  January,  1893,  by  striking  on  UmatiUa 
Bisef,  which  is  just  off  Flattery  Rocks,  coast  of  Washington,  and  is  some  30  miles 
south  of  Bonilla  Point,  off  the  southwest  coast  of  Vancouver  Island,  which  lies  like 
a  bar  across  the  course  of  northward-bound  vessels.  Although  no  lives  were  lost  by 
the  wreck  of  the  Michigan,  both  vessel  and  cargo  were  destroyed.  This  wreck  has 
called  renewed  attention  to  the  fact  that  since  our  vessels  have  been  sailing  on  this 
coast  some  thirty  have  been  lost  in  running  northward  for  the  entrance  to  the  Strait 
of  Juan  de  Fuca.  The  coast  of  Washington,  north  of  Point  Greenville,  is  quite 
dangerous  because  of  the  great  number  of  outlying  rocks  and  the  low-lying  land  of 
the  neighboring  coast.  At  latitude  48^  10'  the  Flattery  Rocks  extend  farther  west- 
ward than  any  point  of  the  coast  of  California,  Oregon,  or  Washington,  and  being 
to  the  westward  of  the  Cape  Flattery  light,  on  Tatoosh  Island,  which  is  only  13 
miles  to  the  northward,  they  are  the  greatest  danger  to  navigation  on  the  northern 
coast.  In  thick,  stormy,  winter  weather,  a  vessel  bound  north,  with  a  departure 
from  Cape  Orford  light,  can  run  320  miles  without  a  check,  and  must  for  safety^s 
sake  keep  off  from  the  very  coast  she  wishes  to  make.     As  little  if  anything  is  known 
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of  the  set  of  the  cnrrents  near  the  great  inlet  of  the  Strait  of  Jnan  de  Fnoa,  a  TBSsel 
when  in  those  waters  may  be  largely  in  error  as  to  her  position;  hence  she  takes  a 
great  risk  in  running  to  the  eastward  when  her  "distance  is  np''  as  to  time;  and 
yet  this  has  to  be  done  when  steamers  are  making  schedule  time.  It  is  difficult  and 
dangerous  to  attempt  to  find  the  entrance  to  the  strait  in  fog,  and  fog  prevails  there 
to  a  large  extent.  The  Fauntleroy  lay  off  that  entrance  once  for  seven  days  in  a 
heavy  southeaster  and  densely  thick  weather,  not  daring  to  attempt  to  make  the 
entrance.  The  densest  and  blackest  fogs  of  that  foggy  coast  hang  about  the  month 
of  the  strait. 

Vessels  bound  to  the  northward  do  not  voluntarily  go  near  enough  to  the  shore  to 
hear  the  whistling  buoy  off  Flattery  Rocks.  The  coast  from  Umatilla  Reef  to 
Tatoosh  Island,  a  distance  of  13^^  miles,  is  full  of  rocky  islets  and  submerged  dan- 
gers. The  currents  are  stro^g  and  uncertain,  and  have  a  trend  toward  the  shores 
which  lie  both  to  the  northward  and  eastward.  From  various  causes  vessels  fail  to 
hear  the  steam  fog  signal  at  Tatoosh  Island  light^tation,  and  hence  are  uncertain 
as  to  whether  or  not  they  have  arrived  off  the  entrance  to  the  Strait  of  Juan  de 
Fuca. 

A  light-ship  with  a  steam  fog  signal,  if  anchored  in  some  30  fathoms  of  water,  off 
Umatilla  Reef  of  the  Flattery  Rocks,  would  enable  vessels  to  take  a  clean  departure 
and  make  the  entrance  to  the  strait  and  to  clear  Duncan  and  the  Duntz6  rooks 
which  are  marked  by  the  red  ray  of  Cape  Flattery  light.  It  is  estimated  that  a 
proper  light- vessel,  one  with  steam  motive  power,  which  could  take  care  of  herself 
in  case  she  was  torn  irom  her  moorings,  and  one  with  the  most  powerful  steam  fog 
signal  could  be  built  and  placed  there  for  not  exceeding  $80,000,  and  it  is  recom- 
mended that  an  appropriation  of  this  amount  be  made  therefpr. 

DAY  OR  UNLiaHTED  BEACONS. 

The  day  beacons  in  this  district  were  thoroughly  repaired  and  in 
many  cases  they  were  rebuilt.  The  spindle  on  Lincoln  Bock,  Clarence 
Strait,  Alaska,  was  removed  and  replaced  by  a  first-class  nun  buoy. 

FOG  SIGNALS   OPERATED   BY  STEAM   OE  HOT-AIE  ENGINES. 

913.  TillamooJc  Rock^  Oregon, — ^The  first-class  siren,  in  duplicate,  was 
in  operation  some  316  hours  and  consumed  about  16  tons  of  coal. 

914,  Columbia  River  light-vessel  No,  oOy  Washington. — ^The  12-inch 
steam  whistle  was  in  operation  some  802  hours  and  consumed  about  71 
tons  of  coal. 

969.  Destruction  Island^  Washington. — The  first-class  steam  siren,  in. 
duplicate,  was  in  operation  some  825  hours  and  consumed  about  49 
tons  of  coal. 

970.  Cape  Flattery^  Washington. — The  12-inch  steam  whistle,.in  dupli- 
cate, was  in  operation  some  520  hours  and  consumed  about  32  tons  of 
coal  and  about  100  feet  of  wood. 

972.  New  Dungeness,  Washington. — The  12-inch  steam  whistle  was  in 
operation  some  244  hours  and  consumed  about  12  tons  of  coal. 

974.  Point  Wilson,  Washington. — The  12-inch  steam  whistle  was  in 
operation  some  157  hours  and  consumed  about  16  tons  of  coal. 

980.  West  Pointy  Washington. — The  Daboll  trumpet  was  in  operation 
some  195  hours  and  consumed  about  2  tons  of  coal  and  about  76  feet  of 
wood. 
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983.  Bohinson  Pointy  Washington. — The  12-inch  steam  whistle  was  in 
operation  some  5G  hours  and  consumed  about  5  tons  of  coal. 

1011.  Turn  Pointy  Washington. — The  Daboll  trumpet  was  in  opera- 
tion some  54  hours  and  consumed  about  1  ton  of  coal. 

101J2.  Patos  IslandSj  Washington. — The  Daboll  trumpet  was  in  opera^ 
tion  some  90  hours  and  consumed  about  1  ton  of  coal. 

BUOYAaE. 

The  buoyage  in  this  the  largest  district  regarding  coast  line  and 
inland  waters,  is  in  excellent  condition.  This  efficiency  could  not 
have  been  reached  with  one  tender.  Two  are  absolutely  necessary. 
It  must  be  borne  in  mind  that  during  stormy  winter  weather  the  ten- 
ders at  times  are  bar-bound  at  Astoria  for  weeks,  and  unable  to  work 
on  this  rough,  boisterous  coast.  With  the  exception  of  the  buoys  in 
the  Upper  Columbia  and  Willamette  rivers,  every  buoy  is  in  place  and 
was  changed  during  the  year;  some  of  the  most  important  ones,  when 
necessary,  were  changed  three  to  four  times.  The  exceptionally  severe 
heavy  coast  gales  and  the  unprecedented  June  floods,  higher  than  ever 
known,  were  very  destructive  to  the  coast  and  river  buoyage.  Seven 
whistling  buoys  went  adrift,  2  of  which  were  recovered.  During  the 
year  27  buoys  of  various  classes  were  recovered  on  the  ocean  beach 
from  Cape  Blanco  to  Cape  Flattery.  The  heavy  floods  of  the  Colum- 
bia and  Willamette  rivers,  with  the  driftwood,  swept  out  every  buoy 
and  many  light  stakes  from  Harrington  Point  to  Portland,  a  distance 
of  80  miles.  As  soon  as  the  water  falls  these  two  rivers  will  be 
sounded  out,  and  buoys  will  be  established  In  the  newly  formed 
channel.  In  June,  1894,  3  buoys  in  Alaskan  waters  were  changed  to 
a  larger  size,  and  7  new  buoys  were  estabhshed. 

BELL  BUOYS  IN  POSITION. 

Wreck  of  the  Oreat  Republic^  Columbia  River^  Washington. — A  first- 
class  bell  buoy  in  good  condition. 

South  side  of  channel^  Columbia  River ^  Washington. — A  first-class  bell 
buoy  in  good  condition. 

Potn^  Partridge^  Strait  of  Juan  de  Fu^ca,  Washington. — A  first-class 
bell  buoy  in  good  condition. 

Duwamish  Heady  Puget  Soundj  Washington. — A  first-class  bell  buoy 
in  good  condition. 

DEPOT. 

Tongue  Pointy  Columbia  River,  Oregon. — The  keeper's  dwelling,  store- 
houses, new  wharf,  and  grounds  are  in  good  condition.  Plans  were 
made  to  rebuild  the  old  wharf  where  it  joins,  from  the  shore  approach, 
the  new  wharf.  The  recommendation  of  last  year  is  renewed,  to  erect 
two  inexpensive  oil  houses  (such  as  are  used  at  various  light-stations) 
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on  solid  ground  at  the  end  of  the  wharf.  The  danger  from  fire  to  the 
mineral  oil  stored  m  the  wooden  bailding  on  the  wharf  is  very  great 
and  is  occasioned  by  the  cinders  coming  from  passing  river  steamers 
which  use  wood  for  fuel. 

The  contractors  completed  the  repairs  of  the  old  wharf^  moving  the 
old  coal  shed,  bjiilding  a  new  wharf  and  a  new  storehouse,  ail  in 
accordance  with  the  drawings  and  specifications.  The  work  of  repairs 
to  the  wharf  was  continued  by  hired  larbor  and  open  purchase  of 
material  for  39  feet,  leaving  about  201  feet  of  wharf  approach  and  a 
new  spar  shed  with  boathouse  to  be  rebuilt.  Drawings  and  specifica- 
tions for  this  work  have  been  prepared. 

TENDERS. 

TJie  Manzanita. — This  steamer  was  laid  up,  for  extensive  repairs  to 
her  hull,  machinery,  and  boiler,  from  October  3  to  December  9,  1893. 
At  other  times  she  was  constantly  employed  in  the  buoyage  of  the 
district,  landing  supplies,  fuel,  construction  material,  transporting 
mechanics,  and  making  inspection  trips.  When  bar  and  weather  bound 
at  Astoria  the  crew  were  employed  at  the  depot  repairing,  cleaning, 
painting  buoys,  and  the  like.  During  the  year  she  steamed  some  10,459 
miles,  and  consumed  about  784  tons  of  bituminous  coal.  The  tender 
made  75  inspection  trips.  She  changed  and  established  137  buoys, 
erected,  repaired,  and  painted  46  day  marks;  delivered  annual  supplies 
to  the  various  light-stations;  also  270  tons  Of  coal,  39,300  feet  of 
lumber,  and  about  500  tons  of  other  freight. 

The  Columbine. — This  steamer  was  constantly  employed  during  the 
past  year  in  the  buoyage  of  the  district,  landing  supplies,  fuel,  con- 
struction material,  transporting  mechanics,  and  making  inspection  trips. 
When  bar  and  weather  bound  at  Astoria  the  crew  were  employed  at 
the  buoy  depot  repairing,  cleaning,  painting  buoys,  and  other  necessary 
work.  During  the  year  she  steamed  some  14,700  miles,  and  burned 
about  1,300  tons  of  bituminous  coal.  The  tender  made  21  inspection 
trips.  She  changed  and  established  200  buoys;  erected,  repaired,  and 
painted  78  day  marks  and  light  stakes;  delivered  annual  supplies  to 
the  vaiious  light-stations;  also  about  150  tons  of  coal,  13,000  feet  of 
lumber,  and  about  200  tons  of  other  material.  On  May  28  she  left  for 
Alaska  to  attend  to  the  buoy  work  in  those  waters.  She  made  the  trip 
in  24  days.  She  established  seven  new  aids;  changed,  cleaned,  and 
painted  53  buoys;  repaired  and  rebuilt  26  day  marks.  In  March,  1894, 
she  was  docked  at  Quartermaster  Harbor,  near  Tacoma,  Wash.,  and  her 
bottom  was  cleaned  and  given  three  coats  of  antifouling  paint.  In 
June,  1894,  the  tender  was  beached  near  Seattle,  Wash.,  and  her 
injured  propeller  was  taken  off  and  replaced  by  the  one  she  originally 
brought  from  the  east. 


FOURTEENTH  DISTRICT. 

The  Fourteenth  district  extends,  on  the  Ohio  River,  from  Pittsburg, 
Pa.,  to  Cairo,  111.,  966  miles;  on  the  Tennessee  River,  255^  miles;  and 
on  the  Great  Kanawha,  73^  miles;  in  all,  a  distance  of  1,295  miles,  and 
embraces  all  the  aids  to  navigation  within  these  limits. 

JuBpector. — Lieut*  Commander  F.  W.  Crocker,  U.  8.  Navy. 

Engineer. — Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers,  U.  S. 
Army. 

There  are  in  this  district — 

PoBtUghtfl 492 

Floating  lights 38 

Light'keepers 483 

Kamber  of  post  lights  discontinued 6 

Nnmber  of  post  lights  established 2 

Namber  of  floating  lights  discontinued 1 

Number  of  floating  lights  established !.      4 

Steamer  Goldenrod,  for  supply  and  inspection ^ 1 

Petitions  were  received  from  masters,  pilots,  and  business  men  for  the 
establishment  of  new  lights,  and  a  few  more  can  be  advantageously 
placed.  Three  supply  and  inspection  trips  were  made  during  the  year, 
and  each  station  was  visited  on  each  trip,  except  the  last,  when  the 
tender  was  unable  to  go  higher  on  the  Tennessee  River  than  Pittsburg 
Landing,  on  account  of  low  water  on  Big  Bend  Shoals.  The  supplies 
were  sent  up  by  the  courtesy  of  the  packet  line  running  on  that  river. 
The  last  trip  was  finished  on  June  25.  On  this  trip  the  posts  were 
painted,  trees  and  brush  were  cleared  away,  and  everything  was  left  in 
good  shape.  Enough  oil  and  supplies  were  left  to  insure  the  proper 
service  of  the  lights  through  any  probable  continuance  of  low  water. 
A  sharp  rise  occurred  in  May  on  the  upper  river,  but  no  damage  was 
done  to  any  of  the  post  lights.  The  principal  changes  in  post  lights 
were  made  in  the  lower  river,  where  the  channel  changes  more  or  less 
every  spring.  The  work  of  the  light-keepers  was  quite  satisfactory. 
The  masters  and  pilots.speak  in  complimentary  terms  of  the  service  of 
the  Light-House  Establishment  in  this  district. 

TENDER. 

The  Ooldenrod. — ^The  steamer  is  in  excellent  condition.  She  steamed 
during  the  year  about  7,675  miles,  and  consumed  for  all  purposes  some 
751  tons  of  coal.  The  crew  of  the  tender  cut  down  1,135  trees,  cleared 
away  32^  acres  of  brush,  reset  51  posts,  moved  G  x>osts,  and  distributed 
18,064  gallons  of  oil  among  the  530  light-stations  of  the  district. 
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FIFTEENTH  DISTRICT. 

The  Fifteenth  district  extends  on  the  Mississippi  Eiver  from  the  head 
of  navigation  to  Cairo,  HI.,  on  the  Missouri  Eiver  to  Kansas  City,  Mo., 
and  on  the  Illinois  River  from  La  Salle  to  its  mouth,  being  in  all  a  dis- 
tance of  l,582i  miles,  and  embraces  all  the  aids  to  navigation  within 
these  limits. 

Inspector. — Commander  William  C.  Wise,  U.  8.  Navy,  to  June  1, 
1894;  Lieut.  Commander  Abraham  B.  H,  Lillie,  from  June  1, 1894. 

Engineer. — Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  XJ.  S. 
Army. 

Number  of  lights 523 

Number  of  keepers 332 

Number  of  channel  marks 61 

Number  of  trees  cut 814 

Number  of  acres  cleared 5J 

Number  of  gallons  of  oil  used 13,04i| 

Number  of  lights  established 26 

Number  of  lights  discontinued 17 

Steamer  Lily  for  supply  and  inspection 1 

During  the  year  tjie  ef&ciency  of  the  district  was  well  maintained,  in 
spite  of  extraordinary  condition  of  the  weather,  floods,  and  ice.  Several 
stations  were  destroyed,  but  all  have  been  replaced.  Several  outfits  of 
oil  were  lost  by  the  burning  down  of  the  keepers'  houses.  The  number 
of  lights  was  gradually  increased,  giving  satisfaction  and  security  to  the 
river  tratic.  The  number  of  lights  on  the  Illinois  and  Missouri  rivers 
remains  substantially  the  same,  as  there  is  no  material  increase  of  com- 
merce on  these  rivers. 

The  number  of  lights  has  been  gradually  increased  on  the  Missis- 
sippi Kiver,  so  that  there  are  now  in  the  district  523  lights,  an  increase 
of  9  lights.  More  lights  are  established  than  appear  on  the  Light  List, 
for  during  the  seasons  of  low  water  numerous  bad  crossings  are  lighted; 
then  they  are  discontinued  when  good  navigable  water  appears;  hence 
they  are  but  temporary.  "So  increase  of  lights  on  the  Illinois  or  Mis- 
souri rivers  is  desirable,  as  it  is  not  required  by  the  commerce  on  these 
rivers.  On  the  Missouri  River,  with  30  lights  covering  a  distance  of  180 
miles,  there  is  only  one  small  steamer  (about  400  tons  burden)  running, 
and  making  irregular  trips. 

TENDEB. 

The  Lily. — ^This  steamer  is  in  good  condition.  The  repairs  made  to 
the  hull,  new  wheel-houses,  etc.,  at  Mound  City,  111.,  in  December,  the 
removal  of  the  heavy  stages  and  booms,  the  shifting  of  the  coal  bin  for* 
ward,  and  changing  her  trim,  rendered  her  more  si)eedy  and^  efficient. 
The  tender  made  12  trips,  steaming  about  6,187  miles,  using  some  956 
tons  of  coal  and  2  cords  of  wood. 
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BIXTBEirrH  DIBTEICT. 

The  Sixteenth  district  extends  on  the  Mississippi  Biver  from  Oairo, 
HI.,  to  New  Orleans,  La.,  and  on  the  Bed  Biver  a  distance  of  8  miles, 
being  in  all  a  distance  of  1,009  miles,  and  embraces  all  the  aids  to  navi- 
gadou  within  these  limits. 

Inspector. — Commander  Andrew  J.  Iverson,  TT.  S.  Navy. 

Engineer. — ^Lient.  Col.  Charles  B.  Sutei^,  Corps  of  Engineers,  U.  S. 
Army. 

In  this  district  there  are — 

PoBtlighte 352 

Nnmherof  keepers 331 

Steamer  Jo9eph  JSenry,  for  supply  and  inspection 1 

Three  handred  and  fifty-two  post  lights  are  cared  for  by  331  keepers, 
an  increase  of  8  post  lights  and  7  keepers  in  the  past  twelve  months. 
The  post  lights  are  separated  by  an  average  distance  of  less  that  2f 
miles.  The  aggregate  amount  of  the  monthly  pay  roll  of  the  laborers 
attending  post  lights  as  acting  light-keepers  is  $3,124,  an  average  of 
$S.S8  per  month  per  post  light,  as  compared  with  $8.80  on  June  30, 
1893.  The  condition  of  the  post  lights  and  their  outfits,  together  with 
the  efficiency  of  the  service  rendered  by  the  keepers,  is  satisfEM^tory. 

Complete  inspections  were  made  of  the  districts  during  each  quarter. 
In  December,  1893,  the  steam  launch  IdUic  was  received.  Several  short 
tiips  were  made  with  it  to  post  lights,  within  a  radius  of  a  hundred 
miles,  to  change  the  x)ositions  of  lights  where  made  necessary  by  shift- 
ings  of  the  channel. 

During  the  year  1,404  post  lights  were  visited,  inspected,  and  supplied, 
.  and  the  keepers  paid ;  23  were  established,  13  discontinued,  and  256 
moved;  81  keepers  were  discharged  and  85  appointed.  Some  1,845 
trees,  over  4  inches  in  diameter,  were  felled,  and  about  19  acres  of  wil- 
lows, brush,  etc,  were  cleared.  Some  14,118  gallons  of  mineral  oil  were 
issued  to  keepers. 

TENDER. 

The  Joseph  Henry. — During  the  year  a  system  of  heating  this  steam 
tender  by  steam  was  installed,  the  success  of  which  has  materially 
lessened  the  expenditure  of  fuel.  The  major  portion  of  the  expense  was 
for  the  covering  of  the  auxiliary  boiler  and  steam  pipes  with  sectional 
magnesia  covering.  The  Joseph  Henry  is  now  on  the  ways  at  Mound 
City,  nL,  undergoing  repairs  to  her  hull,  and  it  is  found  that  the  rot- 
tenness of  many  of  her  timbers  and  deck  beams  is  much  greater  than 
was  supposed.  With  the  repairs  now  under  way,  she  will  be  in  tolera- 
ble condition  for  the  next  two  years. 

During   the  year  the  Joseph  Henry^  conveying  the  inspector,  has 
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steamed  some  9,195  miles,  consaming  some  1,019  tons  of  coal,  and  the 
time  nnder  steam,  exclusive  of  243  days'  steam  on  the  donkey  boiler,  was 
122  days. 

CONCLUSION. 

In  concluding  this  report,  the  Board  takes  pleasure  in  stating  that 
each  of  the  sixteen  light-house  districts  into  which  the  establishment  is 
divided  is  in  good  working  condition. 
All  of  which  is  respectfully  submitted. 

Jas.  a.  Greer, 
Rear-Admiraly  U.  8.  Navy^  Chairman, 

Geo.  F.  F.  Wilde, 
Commander^  U.  8.  Navy,  Naval  8ecretary, 

John  Millis, 
Captain^  Corps  of  Engineers^  V.  8.  Army^  Enigineer  Secretary, 

Tlie  Secretary  op  the  Trbabury. 
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REPORT 


UPON  THK 


aECnUC  BDOY  PLANT  IN  NEW  YORK  LOWER  BAY, 


BY 


LIEUT.  COMMANDER  CLIFFORD  H.  WEST,  U.  S.  NAYT, 
Assiitant  to  the  Innpector  of  the  Third  Light-House  JHetrict. 
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ELECTRIC  BUOY  PLANT  IN  NEW  YORK  LOWER  BAY. 


Office  of  thk  Inspector  of  the  Third  Light-Hoitse  District, 

Tompkitisville,  N,  F.,  August  28, 1894, 

Sirs:  I  have  the  honor  to  transmit  herewith  for  puhlication  i^ith  the  annual 
report  of  the  Ligbt-Honse  Board  for  1894,  the  report  to  the  inspector  of  the  Third 
hght-hoase  district  hy  Lieut.  Commander  Clifford  H.  West,  U.  8,  N»vy,  of  the  opera- 
tion of  theeldctric-bnoy  system  near  Sandy  Hook,  New  Jersey,  with  a  projected  uew 
system  for  an  alternating  electric  current  to  be  used  in  the  same  locality.  *  *  * 
Very  respectfully, 

W.  8.  Schley, 
CajftaiHf  U,  S,  Xavif,  LiffhUBouee  Insjmtor^ 

The  Light-House  Board, 

Washington^  Z>,  C. 


Office  of  Inspector,  Third  Light-House  District, 

Tompkinsville,  X.  F.,  July  J,  1894. 

Sir:  In  obedience  to  yonr  orders,  I  have  the  honor  to  submit  the  following  report 
for  the  fiscal  year  of  1893-'94  as  to  the  condition  and  efKcieucy  of  the  electric-buoy 
plant  in  New  York  Lower  Bay,  off  Sandy  Hook,  New  Jersey,  comprit$iug  six  lighted 
buoys  in  Gedney  Channel  and  one  on  Southwest  Spit.  Also  a  proposed  plan  for 
replacing  the  direct  current  installation  of  these  Sandy  Hook  buoys  with  an  instal- 
lation employing  an  alternating  cuiTent. 

The  Sandy  Hook,  New  Jersey,  electric-buoy  installation  has  generally  been  in 
efficient  working  order  during  the  past  fiscal  year.  The  most  serious  trouble  that 
the  system  bad  to  contend  with  was  the  fouling,  inadvertently,  of  the  north  (red 
lights)  cable  bj''  the  dredging  steamer  of  the  U.  S.  Army  early  in  January. 

The  submarine  apparatus  of  the  dredging  steamer  appears  to  have  become  entan- 
gled with  the  north  cable  at  some  point  in  the  western  end  of  Gedney  Channel, 
where  the  cable  passes  across  the  channel  to  the  north  junction  box.  The  cable  was 
then  subjected  to  a  tremendous  straiu,  the  bad  effect  of  which  in  destroying  insula- 
tion apparently  extended  to  a  point  very  near  the  north  end  of  Sandy  Hook,  a  dis- 
tance of  some  14,000  feet. 

The  effect  npon  submarine  cables  of  such  undue  strains  is  to  cause  them  to  fly 
into  numberless  kinks,  and  at  each  kink  the  core  of  the  cable  is  generally  found 
defective  in  insulation,  causing  bad  **  grounds.'' 

For  several  months  alter  'the  fouling  of  the  cable  by  the  dredging  steamer  the 
north  buoy  lights  were  a  -source  of  continuous  and  vexatious  care.  Parts  of  the 
cable  were-cut  out  at  various  points  from  the  beach  to  the  j  unt^tion  box  and  replaced 
by  a  new  cable,  but  the  insulation  still  continued  faulty,  and  as  a  final  and  com- 

Slete  remedy  the'whole  length  orthe  north  three -conductor  circuit  was  replaced  on 
[ay  14,  1894,  by  new  calile.  The  whole  system  then  at  once  returned  to  it.s  normal 
state  oi  efficiency,  and^no  further  trouble  has  been  experienced  since  that  time. 

The  continuaLand^irksome*  care-  of  the  plant  in  winter  time  by  the  tenders  John 
Bodgers  and  Gardenia, 'with  the  great  exposure  of  the  crews  of  these  vessels  and  the 
employes,  at  Sandy  .llook.inJiandling  the  heavy  cables  in  winter,  have  led  to  a  care- 
ful examination  off  elect  ric-'buoy  lighting  in  the  direction  of  a  simpler  and  less  cum- 
brous system  as  'presented  ^y  an  alternating  current.  Much  attention  has  been 
given  to  this  project,  and  the  superior  advantages  of  an  alternating  current  as  com- 
pared with  a  direct  current  in  buoy  lighting  are  set  forth  below  in  full. 

During  the  past  winter  there  was  not  sufficient  floating  ice  in  New  York  Lower 
Bay  to  interfere  in  the  slightest  degree  with  the  buoy  lighting.  It  is  hardly  proba- 
ble that  the  serere  experience  of  the  very  cold  winter  of  1892-'93;  when  the  buoys 
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were  inoperatiye  for  two  montha,  dae  to  heavy  fields  of  floating  ice,  will  be  repeated 
lor  Bome  years  to  come,  as  past  statistics  seem  to  show  that  these  very  cold  winters 
occur  only  about  once  in  ten  ^-ears. 

The  buoys  have  now  been  installed  about  six  years,  and  during  only  one  season, 
1892-'93,  has  the  ice  interfered  with  their  effective  display. 

On  August  29, 1893,  during  a  hurricane  blowing  from  the  southwest,  the  Bouquet, 
the  old  steam  laancn  of  the  Armeria,  was  totally  wrecked  at  her  moorings  to  the 
northward  of  the  Army  docks.  She  was  nearly  worn  out  by  long  service.  A  launch 
is  of  great  use  to  the  present  direct-current  installation  for  replacing  lamps,  etc., 
and  would  be  of  the  greatest  assistance  with  an  alternating  system,  as  a  lanneh 
could  readily  underrun  the  small  cable  employed  with  an  alternating  current,  thus 
rendering  unnecessary  the  constant  services  of  one  of  the  depot  tenders. 

In  November,  1893,  a  25-horse-power  horizontal  tubular  boiler  was  installed  at  the 
electric-buoy  station  in  a  small  annex  shed  to  the  southward  of  the  station.  This 
boiler  has  proved  economical,  and  as  it  is  accessible  in  all  its  parts  it  affords  great 
facility  for  its  repair. 

The  electric  cables  at  present  in  use  are  generallv  in  good  condition,  except  the 
single-conductor  cables  from  the  junction  boxes  to  the  buoys,  which  are  badly  worn 
from  long  use.  Before  increasing  the  stock  of  relief  cables  in  store,  it  is  important 
to  determine  whether  the  present  system  of  direct  current  shall  be  maintained  or 
whether  it  shall  be  fully  supplanted  by  an  alternating  system  as  hereinafter  set  forth. 

The  keeper  in  charge  of  the  electric-buoy  station  at  Sandy  Hook  has  discharged 
his  duties  efficiently  during  the  past  year. 

Appended  is  Table  I,  showing  the  increase  from  year  to  year  of  the  number  of 
vessels  using  the  Gedney  Channel  during  the  night.  An  account  is  kept  by  the 
observer  at  Sandy  Hook  of  the  vessels  passing  in  and  out,  but  probably  in  the  daik- 
ness  of  the  night  some  vessels  escape  his  attention ;  so  if  any  error  is  made  in  the 
reckoning,  it  may  fairly  be  considered  as  an  underestimate.  By  Table  I  it  will  be 
seen  that  995  vessels  passed  over  Gednev  Bar  between  sunset  and  sunrise  during  the 
fiscal  year  of  1893-'94.  The  monthly  increase  of  vessels  of  1893-^94  over  1892-'9a  was 
18  per  cent,  while  the  monthly  incri^we  of  vessels  of  1893-'94  over  1888-^89,  the  year 
the  electric  buoys  were  installed,  amounted  to  159  per  cent. 

The  month,  since  the  electric-buoy  installation,  in  which  the  greatest  number  of 
vessels  passed  the  bar  during  the  night — 127  going  in  and  out — was  December,  1893. 

From  the  record,  there  are  selected  at  random  the  following  cases  of  a  few  of  the 
largest  steamers  plying  to  the  port  of  New  York,  as  illustrations  of  the  facility  now 
had  in  passing  through  Gedney  Channel  at  night : 


Date. 


1893. 

July  29 

Augast  4 

September  28 

October  7 

October  14 

Novembers 

KovemberlS 


CampaniA Cunard... 

New  York American. 

Campania Cunard... 

Kew  York '  American. 


^aris 
Lucania  . . 
Gami>ania. 


...do.. 
Canard 
— do... 


12:15  a.m. 
11:20  p.m. 
3:42a.m.. 
4:47  a.m.. 
8:10a.m.. 
9:64  p.m.. 
5:30  a.m.. 


PaBsed  in. 
I)o. 
Do. 
Do. 
Do. 
Do. 
Do. 


In  old  times,  before  the  establishment  of  the  electric-buoys,  all  the  above  vessels 
would  have  been  compelled  to  have  slowed  down  or  lay  outside  Sandy  Hook  Bar, 
resulting  in  a  delay  in  the  delivery  of  their  mails  at  the  "Sew  York  post-office  of  firon 
three  to  eight  hours. 

No  better  demonstration  of  the  usefulness  of  the  electric-buoy  plant  could  be 
given  than  the  above  exhibit. 

Before  the  establishment  of  the  present  electric  system  Gedney  Channel  was 
buoyed  farther  seaward,  so  that  the  '*  tails  af  the  banks ''  on  the  extreme  ocean  side 
were  marked  by  buoys. 

When  the  electric  buoys  were  laid  in  1888,  it  was  not  considered  necessary  to 
extend  the  system  to  the  tails  of  these  banks,  and  therefore  the  day  buoys  on  the 
''  tails  **  were  also  discontinued.  The  discontinuance  of  these  day  buoys  proved  an 
inconvenience  to  the  pilots  carrying  in  or  out  the  great  drafts  of  the  present  day. 
as  with  strong  tides  such  vessels  are  apt  to  sag  on  to  the  tail  of  the  bank  on  either 
side,  especially  in  slowing  down  to  discharge  the  pilot  when  proceeding  to  sea. 

Therefore,  on  May  25,  1894,  red  nun  and  black  can  buoys  were  permanently  estab- 
lished on  the  north  and  south  tails  of  the  banks  at  the  easterly  entrance  to  Gedney 
Channel,  and  they  have  proved  very  serviceable  to  the  pilots. 

The  matter  of  lighting  by  electric  buoys  the  north  and  south  tails  of  these  banks* 
so  that  the  shoal  water  may  be  indicated  at  night,  is  fully  treated  below  in  connec- 
tion with  the  proposed  new  alternating  system  for  the  Gedney  Channel  electric  bnoya 
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The  Projected  System  for  Usikg  an  Alternating  Cukrknt  with  the  Elec- 
tric Buoys  off  Sandy  Hook,  New  Jersey. 

The  direct-cnrrent  syatem  now  in  nse  with  the  electric  buoys  in  Gedney  Channel 
neoeflsitates  the  nse  of  two  large  three-conductor  main  cables  and  six  anxlliary  Hingle- 
eondactor  cables  from  the  two  junction  boxes  at  the  western  entrance  to  Gedney 
Channel.  As  long  as  there  are  no  faults  in  this  complex  system  of  subaqueous  cables 
the  bnoys  show  good  lights  and  are  reliable  as  aios  to  navigation.  At  times,  how- 
ever, this  network  of  cables  is  apt  to  bo  injured  by  vessels'  anchors,  dredging 
machines,  etc.,  and  then  faults,  ''grounds/^  etc.,  rapidly  accumulate.  As  a  result, 
the  cables  require  constant  attention  by  the  light-house  steamers,  whioh  must  come 
from  the  light-house  depot  at  Staten  Island.  In  midwinter  the  exposure  of  the 
crews  of  these  steamers  and  the  keepers  of  the  dynamo  station  in  underrunning 
cables  to  locate  faults  is  very  great,  and  the  duty  is  of  the  most  laborious  and  irk- 
Bome  nature.  The  expense,  too,  of  replacing  heavy  cables  from  time  to  time  is 
great.  Much  attention  has,  therefore,  been  given  to  the  preparation  of  simpler 
plans  for  this  system  of  Duoys,  which  system  has  done  such  excellent  work  for  six 
years  past  in  opening  the  great  i)ort  of  New  York  at  all  hours  of  the  night  to  vessels 
of  thelargestsize.  The  alternating  current  seems  to  hold  forth  the  greatest  induce- 
ments in  its  introduction  for  simplicity  of  design  and  economy  of  maintenance. 

THE   subaqueous  CABLE. 

The  single-oondnctor  copper-armored  cable  which  it  is  proposed  to  use  for  the 
alternating  system,  if  adopted,  is  shown  by  Fig.  i,  Exhibit  B.  The  conductor  is 
composed  of  seven  No.  18  (B.  d&  S.)  copper  wires.  The  insulation  is  of  gutta-percha, 
0.325  of  an  inch  in  diameter,  laid  on  in  three  separate  coats.  The  bedding  is  com- 
posed of  two  layers  of  tarred  jute.  The  armor  is  composed  of  eighteen  No.  10 
{B.&.  S.)  hard  drawn  copper  wires  of  a  tensile  strength  equal  to  steel  wire.  The 
insulation  of  the  cable  is  400  megohms  per  statute  mile.  The  diameter  of  this 
copper-armored  cable,  which  is  very  pliable,  is  only  three- fourths  of  an  inch. 

ThiB  small  size  of  the  cable  makes  it  easy  to  underrun  and  repair.  This  cable 
could  be  underrun  and  repaired  by  a  steam  launch,  instead  of  requiring  the  con- 
Btant  attention  of  the  steam  tenders  from  this  depot,  as  is  now  the  case,  to  under- 
ran  and  repair  the  heavy  three-conductor  cables  used  in  the  present  direct-current 
system. 

For  the  Gedney  Channel  circuit  this  single  cable  should  be  lauded  near  the  Hook 
Beacon  at  the  north  extremity  of  Sandy  Hook,  at  the  place  where  the  present  cables 
are  landed.  To  protect  a  cable  of  this  small  size  from  chafing  on  the  rooks,  etc.,  at 
the  landing  place,  it  should  be  inclosed  in  a  piping  of  nonmagnetic  metal,  near  the 
point  of  the  Hook. 

The  cable  on  entering  the  water  at  the  Hook  should  be  run  to  the  following-named 
buoys,  in  snccession,  as  shown  graphically  upon  Exhibit  B : 

Feet. 

Sandy  Hook  beacon  to  buoy  B  1 10,860 

Buoy  B  Ito  buoy  G  7 2,700 

Bnoy  G  7to  buoy  G  5 2,200 

BuoyG  5  to  buoyG  3 2,200 

Bnoy  G  3to  buoyG  1 2,200 

BuoyG  1  to  buoyG  2 1,000 

Buoy  G  2to  buoyG  4 2,200 

Buoy  G4to  buoy  G  6 2,200 

Buoy  G6to  buoy  G  8 2,200 

Bnoy  G  8  to  buoy  B  2 3,300 

Cable  on  buoys,  io  buoys  at  100  feet 1, 000 

Cable  slack  for  10  buoys,  at  60  feet 600 

Total  (6. 18  statute  miles) 32, 660 

SOUTHWEST  SPIT  CIRCUIT. 

Feet. 

Distance  from  beach  (north  of  Army  docks)  to  Southwest  Spit  buoy  (No.  12).  10, 214 

Cable  on  buoy 100 

Cable  slack  for  buoy 60 

Total  (1.9  statute  miles) 10,374 

It  will  be  seen  that  by  this  system  four  more  buoys  will  be  lighted  than  by  the 
present  continuous-current  system.  Two  of  these  buoys  will  be  located  on  ''the 
tails  of  the  banks'*  at  the  sea  entrance  to  Geduey  Channel,  about  one-half  a  statute 
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mile  to  seaward  of  the  present  system.  These  lighted  buoys  on  ''  the  tails  of  the 
banks ''  are  much  ueoded,  as  in  bringing  in  and  taking  out  heavy  draft  vessels  at 
night ;  these  shoal  spots  are  not  indicated  at  present,  and  there  is  much  danger 
during  strong  tides  of  heavy  draft  vessels  being  drifted  on  either  tail  of  the  banss. 
With  these  two  electric  buoys  placed  thus  to  seaward,  there  is  an  electric-lighted 
highway  into  water  40  feet  deep,  where  heavy  draft  vessels  are  as  safe  as  to  depth 
of  water  as  they  would  be  in  mid  ocean.  The  entrance  to  Gedney  Channel  at  night 
would  also  be  marked  so  exactly  that  vessels  could  steer  for  it  without ^ fear  of 
striking  the  tail  of  the  bank  on  either  side. 

The  present  first-class  nun  and  first-class  can  buoys  marking  the  entrance  to 
Gedney  Channel  would  be  moved  in  the  new  system  slightly  to  seaward  of  the 
eastern  electric  buoys,  so  as  to  indicate  the  entrance  by  daylight  in  thick  weather, 
or  when,  with  strong  ebb  tides  and  heavy  northwest  gales,  the  electric  buoys  do 
not  stand  up  so  as  to  be  readily  seen. 

In  addition  to  these  two  additional  electric  buoys  to  seaward  in  Gedney  Channel, 
it  is  also  considered  advisable  to  light,  electrically,  buoys  B  1  and  B  2  in  the  Bay- 
side  Channel,  just  to  the  westward  of  the  Gedney  Channel.  In  taking  heavy  draft 
vessels  to  sea  their  conrse  is  indicated  in  the  Bay  side  Channel  by  "Qie  rignt  line 
range  of  Point  Comfort  beacon  on  the  Waackaack  beacon,  which  leads  the  vessel  to 
the  electric  buoys  of  Gedney  Channel.  But  this  Bayside  range  being  a  back  range 
in  going^to  sea,  and  being  distant  some  8  statute  miles,  it  is  not  always  a  reliable 
guide  in  thick  weather  to  clear  the  shoal  spots  marked  by  buoys  B  1  and  B  2.  In 
taking  out  vessels  of  25  feet  draft  and  over  they  are  liable  to  sag  over  to  and  gronnd 
on  the  shoal  spots  of  these  two  buoys,  as  it  is  well  known  to  seamen  that  vessels  in 
proximity  to  shoal  water  have  a  tendency  to  head  toward  the  shallowness,  even 
when  the  helm  is  put  hard  over  to  keep  them  off.  But  with  the  buoys  B  1  and  B  2 
electrically  lighted  the  positions  of  these  spots  are  accurately  indicated,  and  the 
mariner  is  thus  enabled  to  take  the  necessary  helm  precautions  sufficiently  in 
advance  to  make  the  right  angle  turn  from  the  Bayside  Chanuel  into  the  Geaney 
Channel,  or  the  opposite.  Moreover,  in  the  case  of  heavy  vessels  passing  each  other 
at  night  in  these  narrow  channels,  the  exact  width  of  the  channel  would  be  elec- 
trically indicated,  and  thus  positive  allowance  could  be  made  by  shipmasters  in 
running  their  vessels. 

The  alternating-current  system  is  of  such  an  elastic  nature  that  the  lighting  of 
these  four  additional  buoys  in  series  requires  only  the  cost  of  a<lditional  single-con- 
ductor cable,  a  trifling  expense  when  the  great  advantages  are  considered  cf  light- 
ingthe  largely  increased  area  of  channel. 

The  efficiency  and  economy  of  the  new  system  would  be  much  increased  over  thai 
of  the  old,  as  with  the  same  expenditure  of  coal  as  at  present  11  buoys  would  be 
lighted,  an  increase  of  4  buoys  over  the  present  system,  llie  commercial  efficiency 
of  the  proposed  system  would  be  greater,  as  there  would  be  a  small  drop  of  poten- 
tial at  the  buoys  in  comparison  with  the  present  system,  where  there  is  an  enormous 
loss  of  potential,  amounting  to  about  50  per  cent,  as  shown  by  the  following 
recounted  observations  I  made  on  May  16, 1894. 

The  generator  having  been  started  with  a  constant  potential  of  160  volts,  and  a 
total  current  of  25.5  amperes,  a  voltmeter  was  taken  to  each  of  the  buoys,  and  the 
potential  measured  successively.  The  lamps  used  were  of  100-candlo  power,  and  of 
about  4  amperes.  During  the  experiments  the  current  was  shut  off  from  the  Hook 
Beacon  light,  as  well  as  from  the  lamps  of  the  keeper's  dwelling.  The  only  lamps 
used  in  addition  tp  those  of  the  buoys  were  the  dynamo  and  station  lamps. 

Voltage, 
[Constant  potential  at  dyOMino,  160  volts;  total  current,  25.5  amperes.] 

BnoyGl 77.5 

Buoy  G2 86 

Buoy  G  3 81 

Buoy  G  4 Sa 

Buoy  G  5 81 

Buoy  G  6 82 

Buoy,  Southwest  Spit 77 

SEQUENCE  OF  GEDNEY  CIRCUIT. 

The  current  leaving  the  beach  at  the  Hook  Beacon  would  light  buoys  B  1,  G  7,  G  5, 
G  3,  G  1,  G  2,  G  4,  G  6,  G  8,  and  B  2,  in  series,  through  the  single  conductor  cable, 
and  the  current  would  return  to  the  other  pole  of  the  dynamo  by  the  copper  armor 
of  the  cable.  The  total  length  of  the  Gedney' circuit  would  be,  cable  32,660  feeV 
pins  the  underground  lines,  1^300  feet^  making  in  all  33^960  feet,  or  6.43  ptatote  nuittk 
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TRANSFORMERS. 

In  the  head  of  eaeh  buoy  there  would  be  placed  a  tranBfonner,  so  as  to  light  the 
lamp  by  induction.  Jn  the  event  of  a  fault  in  any  buoy  it  would  thus  not  impair 
the  ffeneral  inte^ity  of  the  whole  lighted  system.  The  buoy  transformer  cases 
wooid  be  tilled  with  oil,  to  insure  insulation  between  the  primary  and  secondary  coils 
ftDd  to  exclude  water.  The  transformer  oases  would  be  of  light  steel,  the  transformer 
complete  not  to  weigh  over  50  pounds.  The  diameter  would  be  about  6  inches,  so  as 
io  fit  readily  in  the  top  of  the  wooden  buoys  now  in  use,  which  have  a  diameter  at 
the  head  of  about  9  inches. 

At  the  dynamo  station  there  would  be  a  step-up  transformer  at  each  of  the  alter- 
nating generators,  the  current  of  106  volts  of  the  dynamo  being  transformed  up  to 
1,060  volts  for  the  main  line  of  the  buoys.  The  main  transformer  at  the  station 
would  obviate  the  burning  out  of  the  dynamo  from  **  grounds"  on  the  line. 

DYNAMOS. 

Two  slow-speed  alternating  4-pole  generators,  of  9-kilo  watt  capacity,  with  a  cur- 
rent of  40  alternations,  would  replace  the  two  continuous  current  generators  now  in 
use.  E^ch  dynamo  would  generate  a  current  of  about  106  volts,  transformed  for  the 
lino  by  a  step-up  transformer  to  1,060  volts,  as  previously  described.  One  dynamo, 
vith  its  engine,  used  at  a  time  would  be  sufficient  to  generate  current  for  the  Gedney 
and  Southwest  Spit  circuits,  so  the  other  dynamo  and  engine  could  be  held  in  reserve 
for  repairs. 

The  practice  at  the  electric  buoy  station  is  to  alternate  nightly  in  running  each 
^onp  of  dynamos  with  its  attendant  engine,  so  as  to  keep  all  machinery  in  full  work- 
ins  order  and  under  constant  supervision. 

Should  there  be  serious  ''  choking,'^  or  loss  of  potential  due  to  the  inductive 
action  of  the  steel  armor  of  the  cable  to  Southwest  Spit  when  an  alternating  cur- 
rent is  used,  one  side  of  the  armature  of  the  generator  might  be  fitted  with  a  com- 
mutator, so  as  to  afford  a  ccmtinuous  current  to  the  Southwest  Spit  lamp.  This  same 
cnrrent  could  excite  the  field  coils  of  the  generator,  as  well  as  light  the  lamps  of  the 
dynamo  station  and  those  of  the  keeper's  dwelling. 

UI^DERGROUND  CIRCUITS. 

The  direct  and  return  wires  on  land  i^om  the  d3niamo  station  to  the  landing  place 
at  the  Hook  Beacon  for  the  Gkdney  circuit,  a  distance  of  1,300  feet,  should  be  laid 
underground  in  a  narrow  trench,  protected  by  creosoted  wood.  The  same  method 
should  be  used  with  the  land  wires  to  the  Southwest  Spit  landing  place  for  that 
cable,  a  distance  of  600  feet.  Lightning  arresters  for  both  cables  should  be  placed 
in  proper  localities. 

The  overhead  land  wires  now  in  use  appear  to  be  a  cause  of  injury  to  the  subaque- 
ous cables,  as  during  thunder  storms,  when  the  atmosphere  is  highly  charged,  there 
seems  to  be  sufficient  potential  to  slightly  puncture  the  gutta-percha  insulation  of 
the  cables.  This  perforation,  imperceptible  to  the  eye,  is  subsequently  ^atly 
enlarged  by  the  lighting  current,  which  finally  causes  a  serious  breech  of  the  insula- 
tion, with  its  attendant  '*  ground  "  and  '*  burn-out." 

ENGINES  AND  BOILERS. 

The  two  Armington  &  Sims  engines,  at  present  in  use,  of  8-horse  power,  the  cyl- 
inders of  which  are  6  by  7  inches  in  size,  would  be  of  sufUcient  power,  without 
change,  to  ran  independently  either  of  the  two  alternating  generators.  The  25- 
horse  power  boiler  at  the  station  would  furnish  sufficient  power. 

BUOYS,  UlNTERN^,  LANTERN  GUARDS,  BUOY  SINKERS,  AND   BUOY  LAMPS. 

The  50-foot  juniper  buoys,  with  their  attachments  of  lanterns,  lantern  guards  and 
sinkers,  now  in  use,  have  stood  the  long  test  of  six  years,  and  are  readily  adaptable 
to  the  alternating  system.  The  improved  buoy  lamp  of  100-candle  power  and  5-inch 
globe,  as  introduced  by  Lieut.  Commander  West,  U.  8.  Navy,  is  of  the  best  class  for 
the  alternating  system*,  from  its  nonliability  to  being  cracked  by  the  cold  sea  water 
of  the  winter  months. 

SAJJDY   nOOK  NORTH  BEACON  LIGHT. 

The  lamp  in  the  lens  of  this  beacon  can  be  lighted  by  the  alternating  current  of 
the  Gedney  Channel  circuit,  in  the  same  manner  as  is  now  done,  an  oil  lamp  being 
provided  &r  use  in  case  of  a  temporary  stoppage  of  the  electric  circuit. 
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METHOD  OF  INSTALLING  BUOYS   AND  CABLE  FOR  ALTBRNATING  SYSTEM. 

Carefal  sextant  angles  should  be  taken  and  small  marking  buoys  be  placed  in  the 
proposed  positions  of  buoys  for  the  alternating  system,  the  present  continuous  current 
system  remaining  intact  until  all  experiments  have  been  completed  with  the  alter- 
nating system. 

The  copper-armored  single-conductor  cable  havinff  been  placed  on  board  the  cable 
steamer  nestem  Union,  that  vessel  should  first  land  the  snore  end  at  Sandy  Hook 
beacon.  The  light-honse  tenders  John  Eodgera  and  Gardenia  should  be  in  attendaaoe 
with  the  ten  buoys  of  the  alternating  system  on  their  decks.  The  Western  Uniom 
should  lay  the  cable  in  the  following  sequence  of  buoys:  B  1,  G  7,  G  5,  G  3,  G  1,  6 
2,  G  4,  G  6,  G  8,  and  B  2.  When  the  Western  Union  arrives  at  the  position  of  each 
new  electric  buoy,  indicated  by  the  small  marking  buoy,  160  feet  of  the  copper- 
armored  cable  should  be  bighted  off,  stoutly  seized  at  the  bottom  of  the  bight,  and 
thrown  overboard.  A  li^ht-house  tender  would  then  follow,  and,  picking  up  the 
bight  of  cable,  fit  it  to  its  jproper  buoy  on  her  deck ;  and  when  the  cable  is  fitted  to 
the  groove,  the  buoy,  with  sinker,  should  be  lowered  overboard  in  its  proper  position, 
as  indicated  by  the  small  marking  buoy. 

All  the  ten  buoys  of  the  new  alternating  system  having  been  placed,  the  neces- 
sary experiments  could  be  made  in  daylight  for  the  proper  working  of  the  new  sys- 
tem. By  night,  the  present  continuous  current  system  could  be  nghted  A  naoal. 
After  a  month's  service  and  everything  being  found  in  good  running  order  with  the 
alternating  system,  the  buoys  and  cable  of  the  continuous  current  system  could  be 
taken  up  and  discontinued. 

The  electrical  plan  for  lighting  the  buoys  off  Sandy  Hook,  New  Jersey,  is  shown 
by  fig.  2,  Exhibit  B. 

The  installation  of  the  brilliant  bivalve  electric  lens  at  Fire  Island,  in  conjunction 
with  a  complete  alternating  current  system  of  electric  buoys  at  Sandy  Hook,  and 
the  transfer  of  the  successful  electric  light-ship  No.  51  to  the  Sandy  Hook  light-ahip 
station,  as  well  as  a  single  telephone  cable  to  Scotland  light-vessel,  will  go  far 
toward  the  completion  of  a  well-d6vised  system.  These  modem  aids  for  entering 
the  great  port  of  New  York  will  surpass  in  power,  ingenuity,  and  enterprise  any- 
thing heretofore  used,  giving  immense  assistance  to  the  mariner  and  reflecting  high 
credit  upon  the  sagacious  policy  of  the  Light- House  Board. 
Very  respectfully, 

Clifford  H.  West, 
LieutetULnt'Commander.  U,  S.  Xavy^ 
Assistant  to  Third  Light-Mouse  Inspector. 

Capt.  W.  S.  SCHLKY,  U.  8.  N., 

Inspector  of  the  Third  Light-House  District, 


Respectfully  forwarded. 


W.  S.  Schley, 
Captain,  U,  S.  Navy,  Inspict4fr, 


Table  1. — Number  of  vessels  using  Gedney  Channel^  New  Tork  Lower  Bay, 

sunset  and  sunrise,  in  the  fiscal  year  of  1895-'94, 


Year  and  month. 


Boand    Bound 

in. 


1893. 

July 

Angnst 

September 

October 

'November , 

December «... 

1804. 

Janaary* 

February 

March 

April 

May 

June 

Total 

Average  per  month 


49 
40 
88, 

70  . 
7i  I 


46 
48 
69 
59 
44 
39 


648 


out. 

TMaL 

31 

m 

19 

m 

29 

fl7 

23 

C7 

34 

1«4 

56 

127 

23 

m 

21 

4P 

43 

lis 

27 

» 

1« 

m 

26 

«5 

54.0 


347 


28.9 


*  In  January  the  north  cable  (red  lights)  was  inadvertently  damaged  by  the  dredging  ^ 
the  U.  S.  Army  and  those  lights  were  extinguished  for  a  time,  rendermg  a  new  north  otble  u 
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SifnopH*  ahowing  the  steady  increase  of  vessels  using  Gedney  Channel  at  night  since  ih^ 

installation  of  the  electric  buoy  plant,  yovemher  7,  IS3S. 


litaool  year. 


1888-'80(7moBth8). 
188»-'90 

1890-91 ;. 

1881 -'92 

1892-'93  (io  monthai 

189S-'0« 


Number  of  vessels. 
ToUL 


Average  per  month. 


Bound  1  Bound 

in.     1    out. 

1 
171            53 

377 

192 

470 

297 

533 

252 

487 

215 

648 

347 

224 
569 
767 
785 
702 
995 


Bound 
in. 

Bound 
out. 

Toul. 

24 

8 

32 

31.4 

16 

47.4 

39.1 

24.7 

63.8 

44.4 

21 

66.4 

48.7 

21. 5 

70.2 

54 

28.9 

82.9 

• 

Percentage  of  increase  per  montb,  1893-'94  (82.9)  over  1892- '93  (70.2  per  cent).  18.09. 
Percentage  of  increase  per  month,  1893-'94  (82.9)  over  1888-'  (»  (32  per  cent).  159.06. 
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Light-House  Establishment, 
Office  of  Engineer,  Fifth  and  Sixth  Districts, 

Baltimore f  Md.,  September  11  y  1894, 

Sirs:  I  have  the  honor  to  snbmit  the  following  report  upon  the  construction  of 
the  foundation  for  the  Wolf  Trap  light-station,  Chesapeake  Bay: 

Wolf  Trap  Spit  in  Chesapeake  Bay,  on  which  the  foundation  for  the  light-station 
has  been  bnilt,  is  about  12|  miles  northwest  of  Cape  Charles  City,  Va.,  1\  miles 
northeast  of  New  Point  Comfort  light-station,  Va.,  and  140  miles  from  Baltimore, 
Md.  The  site  has  a  depth  of  15  feet  of  water  at  mean  low  tide;  it  coDsists,  to 
a  depth  of  18  feet  below  the  snrface  of  the  shoal,  of  fine  sand,  underlying  which  is 
a  stratum  of  tough  clay  more  than  10  feet  in  thicKness,  upon  which  the  structure  is 
founded,  llie  tides,  which  here  run  with  a  maximum  velocity  of  1^  miles  per  hour, 
have  a  mean  rise  and  fall  of  about  1\  feet.  The  site  is  sometimes  subjected  to  heavy 
-fleas,  and  large  masses  of  ice  pass  over  it  in  severe  winters. 

This  site  had  been  marked  since  the  year  1870  by  an  iron  skeleton  structure;  but 
in  spite  of  additional  spur  piles,  by  which  the  structure  had  been  protected,  it  was 
earned  away  by  the  ice  on  January  22,  1893.  In  view  of  the  fact  that  similarstruc- 
tares  in  this  district  had  been  either  destroyed  or  damaged  by  the  ice,  or  made  so 
unsafe  that  the  keepers  had  to  abandon  the  station,  it  was  decided  to  replace  this 
Important  light-house  by  a  structure  erected  upon  a  solid  pier,  which,  by  reason  of 
its  weighty  should  resist  the  destructive  impact  and  the  great  pressure  resulting 
irom  the  moving  fields  of  ice. 

Congress,  by  act  approved  March  3, 1893,  appropriated  $70,000  for  the  construction 
of  the  new  light-station,  and  drawings  and  specifications  for  the  foundation  pier 
were  promptly  prepared  in  the  oiiice  of  the  Light-House  Board. 

The  pier,  upon  which  is  erected  a  keeper's  dwelling  of  brick  surmounted  by  a 
fourth-order  lantern,  has  a  shell  composed  of  210  cast-iron  plates  of  1-inch,  l^-inch, 
and  l|-inch  thickness,  held  together  by  l^nch  bolts,  passing  through  flanges,  which 
are  6  inches  wide  and  1^  to  If  inches  thick.  This  shell  is  cylindrical,  expanding  to 
a  trumpet  shape  at  its  upper  end ;  the  cylinder  measures  30  feet  in  diameter,  and  the 
total  height  of  the  shell  is  42  feet.  This  shell  is  built  up  in  sections,  seven  in  num- 
ber, and  the  bottom  section  is  bolted  to  the  roof  of  a  wooden  caisson ;  it  is  tilled  with 
concrete  to  a  level  of  30  feet  2  inches  above  the  roof  of  the  caisson,  and  contains  two 
water  cisterns  of  4,500  gallons  total  capacity,  water  conductors,  and  suction,  over- 
flow, and  sewer  pipes.  The  caisson  has  the  shape  of  a  frustum  of  a  pyramid,  its  base 
being  32  feet  4  inches  square,  top  31  feet  square,  and  height  10  feet  8  inches.  It  con- 
tains a  working  chamber  which  is  26  feet  square  and  6  feet  8  inches  in  height.  The 
chamber  was  accessible  during  the  sinking  of  the  foundation  by  a  steel  air  shaft  5 
feet  in  diameter  and  27  feet  5  inches  in  height;  the  upper  end  carries  the  air  lock,  by 
means  of  which  the  air  shaft  could  be  reached  from  without.  Above  the  concrete 
level  ^previously  mentioned  the  pier  contains  a  cellar  divided  into  rooms  for  the  stor- 
age ol  oil,  coal,  and  provisions,  separated  from  each  other  by  brick  walls,  which  sup- 
port the  house,  and  a  number  of  steel  beams,  between  which  beams  and  the  lining  of 
the  shell,  brick  arches  have  been  sprung,  thus  making  these  rooms  reasonably  fire- 
proof. Above  the  arches  the  dwelling  is  erected,  leaving  between  the  house  and  the 
tipper  end  of  the  shell  a  gallery,  which  is  provided  with  a  cast-iron  railing. 

The  materials  required  for  and  the  labor  performed  during  the  construction  of 
the  pier  were  obtained  under  two  different  contracts;  one  for  the  furnishing  and 
delivering  at  the  Lazaretto  Depot,  Maryland,  of  the  metal  work ;  and  the  other  for  the 
construction,  erection,  and  sinking  of  the  pier,  and  filling  the  same  with  concrete  up 
to  the  cellar  floor.  The  metal  work  was  manufactured  lor  the  sum  of  $6,950,  and  the 
material  and  work  embraced  in  the  contract  for  the  erection  of  the  pier  was  fur- 
nished and  performed  for  the  sum  of  $31,150.  The  contracts  were  approved  by  the 
Secretary  of  the  Treasury  in  August,  1893,  the  delivery  of  the  metal  work  was  'made 
in  November,.1893,  and  the  pier  was  completed  in  April,  1894.    The  work  was  executed 
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in  strict  accordance  with  the  complete  set  of  drawings  and  specifications  famished, 
and  was  completed  withoat  a  single  mishap. 

The  caisson  was  constrncted  of  12  by  12  inch  long-leaf  yellow-pine  timbers,  which 
were  thoroughly  bolted  and  driftbolted  together.  The  joints  formed  by  the  timbers 
were  calked  with  oakum  and  filled  with  hot  mineral  pitch  to  make  them  air-tight. 
The  four  sides  and  the  ceiling  of  the  working  chamber  were  lined  with  1^-inch  mill- 
dressed,  tongued,  and  grooved  white-pine  boards,  4  inches  wide,  laid  in  white  lead. 
The  exterior  vertical  sides  of  the  caisson  were  covered  with  2-inch  rough  white-pine 
boards,  and  a  steel  cutting  edge,  projecting  5  inches  below  the  woodwork  of  the 
caisson,  was  securely  nail^  to  the  latter.  The  caisson  was  built  at  the  Lazaretto 
Depot  upon  launching  ways  placed  at  an  inclination  of  1  to  12  and  having  a  depth 
of  i  feet  4  inches  of  water  at  their  lower  ends.  Upon  the  runners  of  these  ways  a 
temporary  bottom,  made  of  2  by  12  inch  rough  white-pine  boards  with  oakum-cafked 
joints,  was  constructed,  and  previous  to  launching  this  bottom  was  well  stayed  to 
the  roof  of  the  caisson  by  4  by  4  inch  posts  placed  about  4  feet  apart  apon  4  bv  6 
inch  sills.  The  joint  formed  bf  the  bottom  and  the  caisson  was  well  calked  before 
the  steel  cutting  edge  was  put  in  place,  and  when  the  second  coarse  of  roof  timbers 
and  the  lowest  section  of  tne  air  shaft  were  in  position  the  structure,  weighing  aboat 
95  tons,  was  launched  and  towed  into  deep  water,  where  the  air  chamber  was 
allowed  to  leak  full,  and  the  temporary  bottom  was  drawn  out  beneath  the  catting 
edge.  )Vith  the  bottom  removed,  the  structure  drew  8  feet  f  inch  of  water;  it  was 
made  fast  alongside  the  wharf  to  receive  the  remaining  roof  timbers,  the  two  lower 
courses  of  the  cast-iron  shell,  and  the  10  by  10  inch  bulkhead  timbers,  which,  besides 
dividing  tbe  space  above  the  caisson  roof  into  three  water-tight  compartments,  had 
the  effect  of  bracing  the  shell  and  keeping  it  in  the  shape  of  a  true  circle.  To 
increase  the  draft  oi  water  to  15  feet,  the  maximum  depth  allowable  for  reaching  the 
site,  a  layer  of  concrete  13  inches  thick  was  deposited  in  the  cylinder.  In  this  con- 
dition the  floating  structure  had  a  total  weight  of  270  tons  and  a  metacentric  height 
of  3.13  feet,  which  proved  to  be  amply  sufl^icient,  for  on  its  joamey  to  the  site  it 
behaved,  as  far  as  stability  was  concerned,  like  a  well -designed  vessel. 

While  the  caisson  was  being  prepared  for  towing  to  its  destination  the  sand  and 
broken  stone  for  the  concrete  'filling  were  dried  in  Baltimore,  and  the  ingredients, 
thus  i^eed  f^oih  moisture,  were  thoroughly  mixed  a  short  time  before  they  were  taken 
to  the  site  with  Alsen's  Fortland  cement  in  the  proportion  of  1  part  of  cement  to  2 

{)arts  of  sand  and  5  parts  of  broken  stone.  The  dry  mixture  was  put  into  bags  and 
oaded  m  the  hold  of  a  barge  where  it  was  well  protected  from  moisture.  This  barge 
was  provided  with  a  steam  derrick,  with  quarters  for  the  mechanics  and  laborers, 
and  carried  the  concrete  to  fill  the  three  lower  courses  of  the  shell,  the  cast-iron 
plates  of  the  third  course  of  the  same,  the  third  section  of  the  air  shaft,  coal,  and 
provisions  and  water  for  the  men. 

In  tow  of  a  tug  the  caisson  and  barge  left  Baltimore  on  Jannary  13, 1894.  On  the 
19th  the  structure  was  grounded  at  ttie  site  by  letting  water  into  the  center  com- 
partment through  a  10-inch  valve  attached  to  the  cast-iron  shell.  The  two  outer 
compartments  were  at  once  filled  with  concrete,  the  water  was  then  pumped  out  of 
the  center  compartment,  and  this  was  also  filled  with  concrete,  the  latter  being 
slacked  while  it  was  being  deposited  in  layers  3  inches  in  thickness. 

Immediately  after  the  caisson  had  been  grounded,  and  while  the  cylinder  was 
being  loaded  with  concrete,  the  bottom  of  the  bay  around  the  caisson  was  protected 
from  scour  by  depositing  3i50  tons  of  granite  riprap  stone  weighing  from  50  to  80 
ponnds  each. 

During  the  months  of  January  and  February,  when  storms  often  forced  the  work- 
ing party  to  seek  harbor  at  the  mouth  of  the  Piankatank  River,  the  shell  was  filled 
up  with  concrete  to  the  top  of  the  air  shaft,  the  riprap  was  put  m  place,  the  air  look 
was  bolted  upon  the  shaft,  the  air  compressor,  boilers,  pumps,  and  coal  were  placed 
on  the  structure,  and  the  fifth  and  sixth  courses  of  toe  shell  were  erected.  In  the 
beginning  of  March  everything  was  ready  to  commence  sinking  the  structure  which, 
by  this  time,  had  come  to  a  good  settlement,  and  was  only  about  2  feet  out  of  plumb 
in  30  feet.  The  work  under  pressure,  viz,  sinking  the  pier  and  filling  the  working 
chamber  and  air  shaft  with  concrete,  lasted  ten  days,  gangs  of  from  8  to  10  men  eaeh 
working  day  and  night  in  shifts  of  six  hours. 

The  air  far  the  working  chamber  was  furnished  by  a  duplex  compressor  of  the 
Knowles  type,  having  steam  cylinders  of  12  inches  diameter  and  12  inches  stroke^ 
and  air  cylinders  14  inches  in  diameter  and  12  inches  stroke,  capable  of  compressing 
428  cubic  feet  of  free  air  per  minute  when  making  100  revolutions.  During  the  per- 
fonnance  of  the  work  in  the  caisson  the  compressor  was  never  run  faster  than  mm. 
60  to  80  revolutions  per  minute ;  the  quantity  of  air  furnished  at  this  speed  was 
found  amply  sufficient  for  keeping  the  air  in  the  working  chamber  in  a  perfectly 
healthy  state.  The  air  did  not  pass  through  a  separate  cooler,  but  was  pumped 
through  a  4^-inch  pipe  provided  with  a  check  valve  directly  into  the  working  cham- 
ber, whence  it  escaped  either  under  the  catting  edge  or  by  the  pipe  through  which 
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the  sand  was  blown  from  th  e  chambor.  The  concrete  for  filling  the  workins  chamber 
and  air  shafti  was  slacked  before  it  was  locked  through  the  supply  chamoer  of  the 
air  lock.  After  the  air  shaft  had  been  sealed  the  air  lock  and  machinery  were  taken 
off  the  structure,  and  the  additional  concrete,  the  pipes,  and  water  cisterns  were  pat 
in  place,  the  trumpet-shaped  section  of  the  shell  was  erected,  and  the  contractor, 
haying  finished  the  work  satisfactorily,  left  the  site  on  April  9,  1894. 

Soundings  made  Jnlv  18, 1894,  indicate  that  scour  has  taken  place  on  the  north, 
east,  and  west  sides  of  the  structure,  the  greatest  depression  being  6  feet.  Riprap 
stone  will  be  deposited  as  soon  as  practicable  to  prevent  further  erosion. 

The  cellar  is  completed  and  the  superstructure  nearly  so,  and  it  is  expected  that 
the  light  will  be  exnibited  on  the  20th  day  of  September,  1894. 
Respectfully,  yours, 

Ebic  Bbrglakd. 
Captaini  of  EnffineerSj  U.  3,  Army, 
Engineer  F(fth  LighUJSause  Distriet. 
The  LiGHT-HousB  Boakd. 
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LETTER  OF  TRANSMITFAL 


Treasury  Dbpartmknt, 
Office  of  the  Light-House  Board^ 

Wa9kington,  D.  C,  July  10,  1894, 

Sirs  :  Inclosed  herewith  I  have  the  honor  to  transmit  my  report,  made  in  accord- 
ance with  your  directions,  on  the  exhibit  of  the  Light-Honse  Board  at  the  World's 
Columbian  Exposition,  held  in  1893  at  Chicago. 

Respectfully,  yours, 

A.  B.  Johnson, 

Chief  Clerk. 

The  Light-House  Board, 

Washington,  D.  C, 
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I.— Thk  Inttiation. 

The  Secretary  of  the  Treasury,  on  March  1, 1890,  referred  to  the  Light-House  Board 
a  copy  of  a  letter  from  the  chairman  of  the  World's  Fair  Committee  of  the  Hoase 
of  Representatives,  dated  Fehraary  26, 18(K),  addressed  to  the  Department,  "with  an 
indorsement  asking  what  exhibit  the  Light-House  Board  could  make  at  the  World's 
Fair,  and  also  asking  information  as  to  its  nature  and  cost. 

The  matter  was  considered  by  the  Light-House  Board  at  its  session  on  March  3, 
1890,  when  it  was — 

** Ordered,  That  reply  he  made  that  double  the  money  and  space  used  at  the  World's 
Fair  in  Philadelphia  in  1876,  specifying  both,  would  be  needed  for  the  exhibit  of  the 
Light-House  Board  at  the  World's  Fair  in  Chicago  in  1893." 

The  Light-House  Board  then  replied  on  March  18,  1890,  that  to  make  a  proper 
exhibit  at  the  World's  Fair  at  Chicago  it  would  need  an  allotment  of  5,000  square 
feet  of  wall  and  floor  space  and  $15,000  in  money. 

Question  arose  as  to  the  need  of  so  much  space  and  so  much  money,  so  on  October 
7,  1891,  the  Light- House  Board  wrote  to  Hon.  A.  B.  Kettle  ton,  Acting  Secretary  of 
the  Treasury  and  member  of  the  Board  of  Control  of  the  World's  Fair,  as  follows: 

"Since  1876  there  have  been  made  enormous  strides  forward  by  the  Light-House 
Establishment.  Improvements  of  great  importance  have  been  made  in  illuminating 
apparatus,  in  buoys,  iu  tenders,  and  light-ships,  etc. 

''For  example,  since  1876  lard  oil  has  almost  entirely  disappeared  and  been 
replaced  by  mineral  oil,  and  therefore  the  lamps  have  all  had  to  be  changed ;  bell, 
whistling,  and  gas  buoys,  unknown  at  that  time,  have  come  into  common  use;  light- 
ships are  beginning  to  have  their  own  steam  motive  power,  and  a  start  has  been  made 
in  the  application  of  electricity  as  an  illuminating  agent  for  them,  and  of  lenses 
instead  of  reflectors  for  their  light. 

**  When  it  is  considered  that  the  commerce  whieh  skirts  our  shores,  which  leaves 
them  for  foreign  countries,  which  is  brought  hither  from  other  climes,  which  passes 
over  the  Great  Lake  routes  from  the  Northwest  to  the  East,  which  follows  the  broad 
rivers  of  the  Mississippi  Valley,  amounts  to  many  thousands  of  millions  of  dollars 
every  year,  and  that  it  is  all  dependent  for  its  safety  on  the  Light-House  Establish- 
ment, the  Board  does  not  hesitate  to  state  that  its  services  to  trade  are  of  the  most 
important  character  and  have  a  most  direct  and  vital  interest  for  the  whole  country. 

''No  part  of  the  shores  of  this  land  is  without  its  evidence  of  the  Board's  care; 
no  channel  exists  which  does  not  contain  its  buoys,  and  turn  where  we  may  by  sea, 
there  we  find  the  forethought  of  the  Board  and  its  efforts  to  protect  and  care,  not 
only  for  the  trade  of  its  own  country,  but  also  for  the  commerce  of  the  world. 

"  In  order  to  show  what  the  Board  has^  done  in  the  past,  to  bring  to  view  the 
improvements  of  the  present,  and  through  them  to  offer  its  earnest  for  the  future, 
there  are  presented  herewith  lists  of  articles  to  be  exhibited,  together  with  photo- 
graphs of  many   of  them  and  two  blue  prints  showing  the  arrangement  of  the 

desired  space  inside  of  the  building  and  outside  on  the  grounds. 
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''The  floor  space  inside,  which  is  absolutely  necessary  for  this  parpose,  is  a  rec- 
tangle 100  feet  long  and  50  feet  wide.  The  ground  space  outside  is  a  square  of  150 
feet  on  a  side.  On  the  inside  are  to  be  placed  all  lenses,  lamps,  chimneys,  tools, 
wicks,  lanterns,  etc. 

''On  the  outside  will  be  a  tower,  to  be  afterwards  placed  at  Waackaack  station,  in 
New  York  Bay,  buoys  of  various  kinds,  whistles,  sirens,  etc. 

"On  the  walls  inside  will  be  placed  a  large  map  and  large  photographs  and 
paintings  illustrating  some  of  the  most  important  lights,  beacons,  light-ships, 
tenders,  etc. 

"To  provide  properly  for  all  this  a  sum  of  at  least  $15,000  is  required.  Mach 
more  could  be  expended  to  advantage,  but  as  it  is  understood  that  the  funds  avail- 
able are  limited  in  amount  the  Board  has  put  its  estimate  at  the  lowest  figure  which 
will  enable  it  to  make  a  suitable  display  of  the  great  institution  which  a  generous 
Government  has  called  into  existence  for  the  benetit  of  mankind." 

This  was  followed  by  a  letter  from  the  Light- House  Board  to  Gen.  Nettleton,  Act- 
ing Secretary  of  the  Treasury  and  representative  of  the  Treasury  Department,  dated 
March  24,  1892,  in  which  was  given  a  list  of  what  it  was  proposed  to  exhibit,  with 
detailed  estimate  of  its  cost. 

It  was  found,  however,  that  neither  the  space  nor  the  funds  needed  could  be  allot- 
ted to  the  Light-House  Board.  The  space  was  cut  down  to  51  by  24  feet  for  the 
exhibit  inside  the  Government  building  and  to  150  by  50  feet  for  the  outside  exhibit, 
and  the  funds  allotted  were  proportionately  diminished.  The  total  amount  expended 
from  the  appropriation  made  for  the  purpose,  to  enable  the  Board  to  make  its  exhibit 
at  the  Exposition,  was  $5,686.95. 

The  Light-House  Board  did  not  readily  acquiesce  in  this  reduction.  On  December 
8,  1892,  a  letter  was  written,  full  of  detail  as  to  what  the  Light-House  Board  would 
like  to  do,  which  concluded  thus: 

"The  Board  regrets  lack  of  opportunity  of  doing  more,  as  the  light-house  service 
of  every  country  is  one  of  those  great  humanitarian  institutions  bom  of  modem 
civilization,  and  the  Light-House  Establishment  of  the  United  States  is  second  to 
none  in  efficiency  when  the  groat  line  of  its  seacoast,  the  extent  of  seacoast  covered, 
and  the  number  of  its  stations  are  considered.'' 

The  Light- House  Board  was  thus  strenuous,  as  it  felt  that  its  reputation,  in  a  meas^^ 
ure,  was  at  stake.  It  had  made  exhibits  at  the  World's  Fair  in  Vienna  in  1873,  at 
the  Centennial  Exposition  in  Philadelphia  in  1876,  at  the  World's  Fisheries  Exhibi- 
tion in  London  in  1883,  at  the  Industrial  Exhibition  in  Cincinnati  in  1884,  and  at  the 
World's  Cotton  Exhibit  in  New  Orleans  in  1884-'85,  for  which  it  received  medals, 
diplomas,  and  similar  evidences  of  appreciation.  It  did  not  now  feel  that  it  should 
do  less  at  the  Columbian  Exposition  than  it  had  done  at  preceding  expositions.  It 
preferred  to  make  no  exhibit  if  it  could  not  make  one  worthy  of  the  Light-House 
Establishment  and  this  last  World's  Fair. 

The  Light-House  Board,  however,  was  met  by  the  board  of  management  in  a 
proper  spirit.  It  was  made  evident  by  the  latter  body  that  they  could  not  give 
more  than  they  had,  neither  of  space  nor  money.  So  it  was  finally  agreed  that  the 
light-house  exhibit,  instead  of  being  historic  and  exhaustive,  instead  of  showing  the 
growth  of  the  service  from  stage  to  stage,  instead  of  showing  the  process  of  its  evolu- 
tion, should  show  by  the  exhibition  it  made  the  point  of  growth  to  which  it  had 

arrived. 

II.— The  Installation. 

The  proper  measures  were  thereupon  taken  to  organize  the  light-house  exhibit  so 
as  to  show  its  present  condition,  without  especial  reference  to  its  past  history.  The 
material  was  carefully  selected,  and  it  wa«  put  into  proper  shape  for  transportation 
and  exhibition  by  the  workmen  employed  in  the  shops  of  the  general  light-house 
depot  at  Tompkins viUe,  Staten  Island,  New  York,  or  in  the  drafting  room  of  the 
home  office  at  Washington. 
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The  Light-HoTise  Board  placed  in  charge  of  this  work  the  chief  of  its  drafting  room, 
"^  '^.  Jacoh  Jos<$,  an  assistant  civil  engineer  in  the  Light-House  Service,  who,  as  officer 
i  r  charge  of  previous  light-house  exhibits,  had  obtained  large  and  varied  experi- 
•iice.  On  April  24^  1893^  he  was  ordered  to  Chicago.  Two  days  after  he  reported 
iu  person  to  the  proper  authorities  at  Jackson  Park,  when  ho  took  charge  of  the 
reception  and  of  the  mounting  of  all  the  various  articles  which  constituted  the 
light-house  exhibit.  He  remained  in  charge  until  the  Exposition  closed.  Then  he 
packed  and  shipped  to  its  <le8tination  each  article^  after  which  he  returned  to  Wash- 
ington, where  he  arrived  on  December  26,  1893,  having  spent  rather  more  than  eight 
months  on  the  Exposition  grounds. 

The  delay  caused  by  the  nonrcceipt,  until  May  27, 1893,  of  the  first  and  second 
order  lenses  prevented  for  a  time  the  final  arrangement  of  the  light-house  exhibit, 
but  on  June  16  it  was  pronounced  ready  for  inspection. 

III. — Thk  Indoor  Exhibit. 

The  light-house  exhibit  in  the  Government  building  would  have  been  confined  to 
a  space  51  by  24  feet  but  that  the  aisles  were  encroached  upon  by  moving  the  rail- 
ing on  one  side  3  feet  6  inches  and'on  the  other  side  1  foot  9  inches.  Even  then  the 
space  was  all  too  small  for  the  articles  shown.. 

This  inside  exhibit  was  made  up  of  lenses,  burners  and  their  accessories,  the  tools 
used  by  light-house  keepers,  the  appurtenances  of  light-houses,  the  models  of  light- 
houses and  light- vessels,  post  lights,  gas  buoys,  whistling  buoys,  etc.,  paintings 
and  photographs  representing  typical  light-houses  and  light- vessels,  reports  of  and 
to  the  Light-House  Board,  and  plans  and  specifications  of  various  light-house 
structures. 

The  articles  exhibited  were  so  numerous  that,  taken  apart,  as  many  had  to  be, 
they  reached  Jackson  Park  packed  in  4  bundles  and  226  boxes. 

IV. — ^The  Illuminating  Apparatus. 

The  illuminating  apparatus  exhibited  consisted  of  only  the  most  notable  lenses 
and  burners.    The  lenses  shown,  taking  them  in  their  order,  were— 

A  hyperradiant  lens ; 

A  first-order  lens,  Mahan  system ; 

A  second-order  lens,  Mahan  system; 

A  fourth-order  revolving  lens ; 

A  fifth-order  lens,  with  occulting  chimney; 

A  range  lens ; 

Lens  lanterns,  with  five-day  reservoirs ; 

Funck  lanterns,  with  eight-day  reservoirs ; 

A  light- vessel  lantern,  with  lamps  and  reflectors; 

Lens  lanterns  for  light  vessels; 

Hand  lanterns,  and 

Electric-buoy  lantern. 
The  illuminating  apparatus  used  by  the  Light-House  Establishment  varies  with 
the  dates  of  its  use.  The  beacon  on  Point  Allerton,  Massachusetts,  was  illumined 
in  1673  by  '*  fier  bales  of  pitch  and  ocum  *'  [sic] .  burned  in  open  braziers.  The  light- 
house on  Little  Brewster  Island,  Boston  Harbor,  erected  in  1715-'16,  was  first  lighted 
by  tallow  candles.  Then  followed  the  spider  lamp,  burned  in  the  lantern  ns  it 
might  have  been  in  a  window.  In  1812  the  Qovemment  bought  of  Mr.  Winslow 
Lewis,  for  $20,000,  the  patent  for  his  '^ magnifying  and  reflecting  lantern."  This  is 
described  as  consisting  of  a  lamp,  a  reflector,  and  what  was  called  the  magnifier. 
The  reflector  was  a  thin  sheet  of  copper,  commonly  segments  of  a  sphere,  plated 
over  with  a  slight  film  of  silver,  though  the  copper  was  so  thin  that  its  compres- 
sion between  the  arms  of  its  iron  supports  materially  altered  its  form,  and  its  sil- 
vered concave  surface  had  much  the  grain  and  luster  of  tinware,  and  would  reflect 
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no  distant  image.  The  patentee  of  1812  made  no  pretension  to  a  knowledge  of 
optics  as  now  nuderstood,  and  his  reflectors  came  about  as  near  to  a  true  parabo- 
loid as  did  a  barber's  basin.  The  lamp,  rotighly  constructed  on  the  principle  of 
Argand's  fountain  lamp,  baming  from  30  to  40  gallons  of  oil  per  year,  had  a  three- 
,  quarter-inch  burner^  and  was  attached  to  a  circular  iron  frame  in  front  of  the 
reflector.  Before  the  lamp  was  a  so-called  lens,  of  bottle-green  glass,  shaped  like 
the  bull's-eye  let  into  ship's  decks,  from  2^  to  4  inches  thick  through  the  axis  and 
9  inches  in  diameter,  which  was  supposed  to  have  some  magnifying  power.  This 
apparatus  was  inclosed  in  a  massive  wrought-iron  lantern,  glazed  with  panes  10  by 
12  inches  in  size.  The  efioct  of  the  whole  was  characterized  by  one  of  the  report- 
ing inspectors  as  making  a  bad  light  worse.  But  its  main  merit  seems  to  have  been 
that  of  economy,  as  the  patentee,  who  had  fitted  thirty-four  light-houses  with  his 
apparatus,  contracted  in  1816  to  maintain  the  lights  on  receiving  one-half  tiie  oil 
previously  consumed,  and  again,  in  1821,  for  one-third  of  the  old  allowance. 

This  apparatus  is  spoken  of  more  respectfully  in  a  report  to  the  House  of  Repre- 
sentatives in  1842,  made  by  its  Committee  on  Commerce,  from  which  it  appears  that 
"the  improvement  in  the  character  of  the  light  and  the  economy  in  saving  oil  were 
subjects  of  high  commendation  by  the  Govemznent. "  It  also  appears  that  the 
use  of  the  magnifying  bull's-eye  was  gradually  done  away  with,  so  that  hot  few 
remained  in  1838,  and  the  last  one  was  removed  in  1840.  The  administration  of  the 
system  was  largely  improved.  The  reflectors  were  made  on  true  optical  principlea, 
approximating,  if  not  reaching,  the  paraboloid  in  form,  were  heavily  silvered,  and 
were  properly  placed.  The  heavy  lantern  frames  were  replaced  by  lighter  ones,  the 
small  panes  of  glass  by  large  ones,  and  the  ventilation  of  the  towers  was  so  largely 
improved  that  obscuration  by  smoke  was  no  longer  unpreven table.  The  system, 
largely  improved,  was  retained,  but  its  administration  was  good  only  where  it  had 
faithful,  intelligent,  and  honest  administrators.  I^^inally  the  reflectors  were  so  well 
made  and  so  well  placed  that,  in  certain  instauces,  it  is  now  a  question  whether  a 
better  light  was  possible  than  was  then  furnished.  Some  of  the  old  reflectors  then 
used  appear  from- recent  examination  to  have  had  an  enormous  candle-power.  But 
a  poor  light  was  the  rule  and  a  good  light  the  exception.  War  was  made  on  the 
system  of  reflectors,  and  when  the  Light-House  Establishment  was  turned  over  to  the 
Light-House  Board  in  1852  the  reflectors  were  replaced  by  the  Fresnel  lenticular 
apparatus,  found  so  successful  in  France  and  more  or  less  throughout  the  world.  Its 
adoption  in  this  country  made  it  possible  for  a  light-keeper  of  average  capacity  to 
keep  a  good  light,'  and  impossible  for  him  to  keep  a  bad  one,  unless  by  violation  of 
plain  rules  and  avoidance  of  routine  duties.  Besides  this,  the  saving  in  oil  eflfected 
by  use  of  the  lenses  over  reflectors  was  so  great  that  the  expense  of  exchanging  the 
one  for  the  other  was  saved  in  a  few  years,  although  the  first  cost  of  the  lenses  was 
quite  large. 

THE   LENS  SYSTEM. 

The  lenticular  apparatus  consists  of  a  central,  powerful  lamp,  emitting  luminous 
rays  in  every  direction,  around  which  is  placed  an  arrangement  of  glass,  so  formed 
as  to  refract  these  rays  into  parallel  bean\s  in  the  required  directions.  When  a  ray 
of  light  passes  out  of  a  rarer  into  a  denser  medium,  or  vice  versa^  it  is  refracted  &om 
its  original  direction,  and  assumes  that  which  is  induced  principally  by  the  density 
of  the  second  medium.  This  is  shown  in  the  bent  appearance  of  an  oar  or  a  moor- 
ing where  it  enters  the  water.  The  glass  lens  appears  to  bend  the  rays  which  fall  on 
and  emerge  from  its  two  surfaces.  The  bull's-eye  lantern  confines  its  rays  to  one 
direction  by  the  use  of  this  principle.  As  the  normal  figure  of  the  lens  is  that  to 
which  its  powers  are  due,  the  polyzonal  lens  must  be  considered  as  a  complete  lens 
with  the  unnecessary  portions  cut  away.  Thus  the  original  lens  is  much  diminished 
in  weight,  and  it  also  has  the  greater  certainty  of  the  more  uniform  density  of  the 
material  from  which  it  is  made.  It  affords  also  the  means  for  correcting  the  aberra- 
tion for  sphericity,  a  great  point  in  the  manufacture  of  lenses.    This  is  the  principle 
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of  the  polyzonal  lens.  They  are  applied  to  control  the  luminous  rays  of  a  lamp,  by 
baiUling  them  into  a  square  iigure  for  such  lenses  as  are  for  revolving  lights. 

For  a  revolving  light,  eight  of  such  leuses,  which,  for  a  light  of  the  first  order, 
hftve  a  focal  length  of  3  feet  0.25  inch,  are  formed  into  an  octangular  drum.  This 
Borrounds  the  central  lamp,  which  is  placed  in  their  common  focus,  and  it  is  the 
principal  portion  of  the  controlling  apparatus. 

Another  adaptation  of  the  principle  is  used  for  a  fixed  light.  A  section  of  the 
lens  surrounds  the  focal  point,  and  in  the  same  plane.  This  produces  a  series  of 
horlEontal' belts,  with  their  vertical  section  similar  to  that  of  the  lens  in  its  circular 
form.'  This  when  applied  to  a  central  lamp  causes  a  continuous  belt  of  light  in 
azimuth,  instead  of  a  series  of  beams  parallel,  or  nearly  parallel,  to  the  axis  of  the 
circular  lenses,  as  in  the  case  of  the  revolving  apparatus.  In  the  focus  of  this  belt, 
or  drum  of  glass,  the  lamp  is  placed. 

"  Nothing  can  be  more  beautiful,"  says  the  great  Scotch  light-house  engineer,  Mr. 
Alan  Stevenson,  "than  an  en  tiro  apparatus  for  a  fix^  light  of  the  first  order.  It 
consists  of  a  central  belt  of  refractors,  forming  a  hollow  cylinder  6  feet  in  diameter 
and  90  inches  high ;  below  it  are  six  triangular  rings  of  glass,  ranged  in  a  cylindrical 
form,  and  above  a  crown  of  thirteen  rings  of  glass,  forming  by  their  union  a  hollow 
cage,  composed  of  polished  glass,  10  feet  high  and  (i  feet  in  diameter.  I  know  of  no 
-work  of  art  more  beautiful  or  creditable  to  the  boldness,  ardor,  intelligence,  and 
seal  of  the  artist.'' 

In  coast  lights,  the  light  is  not  generally  required  all  around  the  horizon.  Over 
the  land  in  the  rear  there  would  be  a  waste  of  the  light  from  the  great  lamp,  which 
is  sufficient  to  illuminate  the  whole  horizon.  This  is  avoided  in  the  reflector  light, 
as  a  small  number  of  lamps  is  used.  But  in  the  dioptric  apparatus  the  light  is 
economized  by  the  use  of  spherical  mirrors  placed  on  that  side.  They  are  generally 
of  silvered  copper  curved  to  a  radius  equal  to  that  of  the  focal  length  of  the  lenses 
to  which  they  are  applied,  having  the  fiame  as  a  center.  Thus  they  reflect  the  rays 
back  again  through  the  flame  upon  the  lenses  on  the  opposite  side,  and  flame,  being 
perfectly  transparent,  there  is  in  this  no  loss  of  power. 

THE  HYPKRRADIANT  LENS. 

This  is  the  largest,  most  costly,  and  the  farthest  reaching  of  any  illuminating 
apparatus  in  the  U.  S.  Light-Honse  Service.  It  was  manufactured  by  Messrs. 
Barbier  <&  Cie.,  in  Paris.  Its  fixed  white  light  is  made  by  a  constant  IbvaI  lamp, 
burning  7  wicks.  The  height  of  the  lens  is  12  feetSJ  inches,  but  including  its  pedes- 
tal, it  is  19  feet  8|  inches  high.  Its  diameter  is  12  feet  3^  inches,  and  the  approxi- 
mate weight  of  the  complete  apparatus  is  about  24,000  pounds.  The  intensity  of  the 
7-wick  lamp  is  that  of  about  1,080  candles.  The  intensity  or  the  light  through  the 
lens  is  about  42,1^0  candles.  The  luminous  range  of  the  light  is  calculated  to  reach 
27.09 miles;  while  the  yearly  consumption  of  mineral  oil  of  the  apparatus  is  held  to 
be  about  2,263  gallons. 

The  cost  of  the  hyperradiant  illuminating  apparatus  delivered  in  the  United 
States,  including  the  pedestal,  but  not  lamps  or  other  accessories,  was  $15,280.19. 
It  is  not  yet  fully  decided  where  this  magnificent  lens  is  to  be  mounted.  It  may 
go  to  any  one  of  the  several  first-class  light-houses  now  being  built.    The  intention 

of  the  Light-House  Board  is  to  place  it  where  it  will  do  the  most  good  to  commerce. 

» 

THB  MAHAN  SYSTEM. 

Two  lenses,  one  of  the  first  order  and  one  of  the  second  order,  were  exhibited. 
The  first  order  lens  stands  nearly  12  feet  high  and  is  6  feet  in  diameter.  The  second 
order  lenais  4  feet  7  inches  in  diameter,  and  proportionately  high.  They  are  of  French 
make  and  cost  from  $3,000  to  $5,000  each  at  the  manufactory.  They  are  revolving 
lights.  The  lenticular  apparatus  is  arranged  like  the  ordinary  flash  light,  on  one 
side,  the  other  being  provided  with  totally  reflecting  prisms.    The  Mahan  system. 
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BO  called  because  it  was  devised  by  Capt.  F.  A.  Mahan,  Corps  of  Engineers^  U.  S. 
Aimy,  then  engineer  secretary  of  the  Light-House  Board,  consists  in  so  arranipiig 
the  obscurations  that  flashes  of  light  and  the  intervals  between  them  shall 
indicate  certain  numbers.  The  second-order  lens  is  now  on  MJnots  Ledge  light- 
house off  Boston  Harbor,  Massachusetts.  The  number  143  is  assigned  to  that 
light.     That  number  is  indicated  from  the  lens  by  groups  of  flashes  arranged 

thus: ;  that  is  to  say,  by  three  groups  of  flashes,  the  first  showing 

one  flash,  the  next  four  flashes,  and  the  last  three  flashes,  each  group  being  separated 
by  an  eclipse  or  dark  space.  The  flashes  in  a  group,  indicating  a  figure,  are  about 
2  seconds  apart.  The  groups  are  about  5  seconds  apart.  With  the  sharp  brU- 
liancy  of  the  flash,  there  should  be  no  difiiculty  in  keeping  count  of  the  groups  and 
of  the  figures  in  each  group,  and  hence  of  the  number  of  the  light-house.  As  this 
number  is  being  constantly  repeated,  with  interval  of  15  seconds  darkness  between 
each  repetition,  the  mariner  seeing  it,  on  making  his  landfall,  need  only  consult  his 
light-house  list  to  ascertain  the  name  of  the  light-house  bearing  the  number,  and 
hence  to  determine  his  exact  position.  Thus  he  is  placed  beyond  the  possibility  of 
mistaking  one  light-house  for  another,  a  mistake  which  has  caused  the  wreck  of 
many  a  ship. 

The  lens  revolves  once  in  30  seconds.  This  speed  is  obtained  by  mounting  the 
lens  on  a  quicksilver  float.  Such  a  speed  was  impracticable  with  the  old  monntiog 
on  wheels  or  rollers.  The  lenses  mounted  in  this  latter  way  made  not  more  than  one 
revolution  every  4  minutes,  while  this  lens  makes  two  revolutions  each  minnte. 

The  Light-House  Board  has  submitted  the  Mahan  system  to  such  thorough  tenta- 
tive tests  that  it  is  now  at  liberty  to  adapt  it  to  two  widely  separated  light-houses, 
one  at  Minots  Ledge,  on  the  Massachusetts  coast,  and  the  other  at  Cape  Charlee,  on 
the  Virginia  coast. 

FOURTH-ORDER  RKVOLVING  LENS. 

The  fourth-order  revolving  lens  which  was  shown  here  is  described  elsewhere, 
except  that  a  first-order  lens  is  figured,  while  the  one  shown  was  but  of  the  fourUi 
order.    The  difference  is  simply  in  size. 

THE  OCCULTING  LIGHT.     (See  pp.  234,  235.) 

Many  harbor  lights  are  of  sufficient  intensity  to  be  seen  as  far  as  needed,  but  it  is 
difficult  to  distinguish  them  from  other  lights.  Effort  was  made  to  overcome  this 
difficulty  by  obscuring  the  specified  light  automatically,  from  time  to  time,  by  an 
opaque  screen.  This  was  done  by  inclosing  the  chimney  of  the  lamp  which  givea 
the  light  with  a  brass  cylinder,  which  is  raised  to  show  the  light  and  dropped  to  its 
resting  place  to  hide  it.  The  cylinder  is  raised  and  lowered  by  clockwork.  The 
clocks  are  so  geared  that  the  eclipse  and  flashes  may  be  as  frequent  as  is  desired,  and 
the  length  of  each  can  be  regulated  at  will  within  narrow  limits. 

In  the  occulting  light  shown  the  wheel  revolved  once  in  20  or  30  seconds,  accord- 
ing to  the  positions  of  the  fans,  and  each  revolution  caused  ten  flashes  and  ten 
eclipses.    The  machine  cost  about  $1,000,  with  all  its  accessories. 

Seven  of  these  new  occulting  lights  are  now  in  use.  One  is  shown  at  Tawaa 
light-station,  Michigan;  one  at  Point  Hueneme  light-station,  California;  and  others 
are  shown  at  Ship  John  Shoal,  Cross  Ledge,  Brandy  wine  Sboal,  Fourteen- Foot  Bank, 
and  Delaware  Break  water  Front  Range  light-stations  in  Delaware  Bay.  Oocolting 
lights  are  being  constructed  for  certain  front  range  lights  in  Delaware  Kiver. 

RANGE  LENS. 

The  range  lens  shown  was  made  by  Messrs.  Barbier  &  Cie,  of  Paris.  It  was 
imported  for  use  at  the  Waackaack  light-house  in  New  York  Bay.  The  tower  for 
this  station  was  shown  in  the  outdoor  light-house  exhibit.  This  lens  is  calculated 
to  concentrate  all  the  light  given  by  the  lamp  and  to  project  it  in  a  given  direction. 
The  apparatus,  including  its  mountings,  is  about  7  feet  high.    It  has  an  interior 
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diameter  of  about  60  inches.  It  is  lighted  by  a  four- wick  burner  with  a  reflector 
placed  behind  the  lamp.  The  beam  of  light  projected  is  too  bright  to  be  borne  by 
unprotected  eyes  except  from  a  distance.  Hence  it  was  seldom  lighted  during  the 
exhibition. 

LANTF.RNS. 

The  lanterns  shown  included  all  the  portable  illuminating  apparatus  having  an 
optical  element,  or  elements  of  glass,  whether  polished  or  molded  provided  the 
internal  diameter  was  less  than  llj  J  inches,  which  is  the  interior  diameter  of  a  sixth- 
order  lens. 

These  lanterns  are  divided  into  two  general  classes,  those  of  which  the  optical 
parts  are  made  of  cut  glass  carefully  polished,  and  those  of  which  the  optical  parts 
are  made  simply  of  pressed  glass.  The  lanterns  of  the  first  class  are  called  lens  lan- 
terns. They  include  important  river  lights  and  the  side  and  anchor  lights  of  vessels. 
Those  of  the  second  class  are  called  tubular  lanterns  or  Funck  lanterns  according 
to  peculiarity  of  construction.  In  the  former  the  air  supply  is  introduced  through 
tubes;  in  the  latter  the  direction  of  the  air  channels  is  changed.  The  tubular  and 
Funck  lanterns  are  in  general  use  as  post  lights  on  rivers  where  it  is  not  necessary 
that  they  should  be  seen  from  any  great  distance.  The  tubular  lantern  has  two 
serious  defects,  it  will  not  burn  without  a  chimney,  and  it  is  easily  blown  out  by 
the  wind.    The  Funck  lantern  was  devised  to  remedy  these  defects. 

Several  years  ago,  the  tubular  lanterns  used  for  post  lights  on  rivers  were  modified 
at  the  general  light-house  depot  so  that  they  would  bum  eight  days  without  attention. 
This  modification  consisted  in  adding  a  reservoir  which  fed  the  oil  automatically  to 
the  lamp,  on  the  principle  of  the  (ierman  student  lamp.  These  lanterns  were  suc- 
cessful in  principle,  but  they  were  sometimes  blown  out  in  high  winds  and  gave  but  a 
feeble  light,  as  the  lamp  had  but  a  small,  flat  wick  and  the  lens  was  imperfectly 
made  of  pressed  glass.    The  light  was  only  equal  to  18  candles. 

The  same  principle  was  applied  to  a  lantern  in  which  cut-glass  prisms  were  used 
instead  of  those  of  pressed  glass.  Several  were  made  both  with  and  without  the  reser- 
voir, using  the  central  bolt  of  disused  sixth-order  lenses  to  concentrate  the  light 
from  a  Funck  lamp  of  32-candle  power.  The  experiment  was  successful ;  they  were 
not  blown  out  by  high  winds,  and  they  gave  a  light  equal  to  180  candles,  more  power- 
ftil  than  the  light  given  by  a  sixth-order  lens. 

Without  a  reservoir  they  burn  eighteen  hours;  with  it,  they  bum  for  three  days 
brilliantly,  and  they  burn  for  two  days  longer  with  diminished  intensity.  They  can 
be  placed  anywhere,  on  a  post  or  platform;  they  can  be  exposed  in  any  weather; 
they  are  inexpensive  to  maintain,  and  they  make  good  substitutes  for  sixth  or  even 
fifth  order  lights.  The  fact  that  they  can  be  depended  upon  to  burn  well  for  five 
days  makes  them  specially  valuable  for  localities  difficult  to  reach  in  stormy  weather. 
More  than  100  are  now  in  use,  and  the  number  is  increasing  yearly.  In  addition,  they 
make  excellent  running  lights  for  steamers.  They  are  colored  red  or  green  for  use 
as  port  or  starboard  lights,  by  the  use  of  red  or  green  glass  globes.  They  cost 
about  $125  each.  A  full  descriiition  of  them,  under  their  ofticial  naUie  of  lens  lan- 
terns is  given  on  page  260  in  the  Annual  Report  of  the  Light-House  Board  for  1892. 
Among  the  lens  lanterns  shown  were : 

A  Funck  lantern,  red, 

A  Funck  lantern  with  an  8-day  reservoir, 

A  lens  lantern  with  a  5-da;  reservoir, 

Three  lens  lanterns  for  light-vessels,  and 

A  hand  lantern. 

TUBULAR  LAKTBRNS  AND  POST  LANTKKN8. 

As  the  tnbular  lanterns  were  liable  to  be  extinguished  in  high  winds,  the  Light- 
House  Board  directed  that  experiments  be  made  with  tubeless  lanterns  in  order  to 
OTeroome  that  difficulty.    A  lantern  was  devised  which  has  given  excellent  results. 
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It  haa  no  chimney;  it  is  Bimply  and  strongly  made  of  brass,  and  it  costs  leas  than 
the  tubular  lanterns.  It  can  be  airanged  T^ith  a  reservoir  so  as  to  barn  fully  eight 
days.  The  new  lantern  is  called  a  Funck  lantern.  It  is  named  f!rom  the  foreman  of 
the  Light-House  Board  lamp  shop,  Mr.  Funck,  who  devised  and  perfected  it. 

The  brass  white  tnbular  lanterns  cost  $15.50,  and  the  red  one  cost-s  $18  each.  The 
brass  tubelese  or  Funck  lanterns,  often  called  post  lanterns,  cost,  the  white  ones 
$13,  and  the  red  ones  $15.50  each.  The  brass  post  lanterns  with  reservoir  cost,  tiie 
white  ones  $21.35,  and  the  red  ones  $23.85  each. 

UGHT- VESSEL  LAI) TERN  WITII  REFLECTORS  AND  LAMPS. 

A  light- vessel  lantern  with  reflectors  and  lamps  was  also  exhibited.  A  light-ship 
shows  a  light  on  one  or  both  of  its  masts.  The  light  may  be  fixed  or  flashing.  The 
fixed  light  is  formed  of  8  mineral-oil  lamps  attached  to  a  ring  which  encircled 
the  mast.  Behind  each  lamp  is  a  parabolic  reflector,  12  inches  in  diameter,  which 
concentrates  into  a  single  beam  all  the  light  which  would  be  lost  were  it  not  used. 
The  lamps  and  reflectcrrs  are  inclosed  in  a  glass  lantern  which  protects  them  from 
the  wind  and  weather.  The  whole  apparatus  is  hoisted  to  the  head  of  the  mftst  at 
night.    It  18  housed  by  day  in  a  shelter  at  the  foot  of  the  mast. 

A  flashing  light  is  sometimes  obtained  by  causing  a  series  of  opaque  screens  to 
travel  around  the  lamps  Just  inside  the  lantern.  The  screens  canse  the  light  to  be 
ahown  and  obscured  alternately.  The  light- vessel  off  Cornfield  Point  in  Long  Island 
Sound  shows  an  electric  flashing  ligUt.  On  each  of  its  masts  are  placed  four  100- 
candlc-power  incandescent  electric  lamps,  each  inside  of  a  lens  lantern.  By  slter- 
nutely  turning  the  current  off  and  on,  the  lamps  are  extinguished  or  lighted,  thus 
producing  the  effect  of  a  flashing  light. 

LIGHT-SHIP  LANTERN. 

The  light-ship  lantern  exhibited  which  had  been  built  in  the  shops  at  the  general 
light-house  depot,  is  4  feet  10  inches  high,  5  feet  5^  inches  in  diameter,  and  is  eight 
sided.  It  weighs  complete  for  use,  with  its  lamps  and  appurtenances,  about  a  ton. 
Boiug  built  in  halves,  it  can  bo  fitted  conveniently  around  the  16-inch  mast  on 
which  it  is  to  be  hoisted.  The  lantern  was  made  from  detailed  plans  and  specifica- 
tions which  can  be  found  on  pages  23-32  of  the  quarto  publication  of  the  light- House 
Board,  entitled  '^Specifications  for.  light- vessels  ^^os.  51,  52,  53,  54,''  printed  in  1891. 
This  monograph  was  also  on  exhibition. 

LENS  LANTERNS  FOR  LIGHT-SHIPS. 

Several  small  light-ships  were  built  for  service  on  the  upper  lakes.  They  can  not 
carry  aafely  at  their  mastheads  the  heavy  lanterns  described  above.  It  was  therefon 
decided  to  use  instead  the  newly  invented  lens  lanterns.  Three  of  these  lanterns, 
hung  on  gimbals  supported  by  brackets,  are  placed  on  each  mast.  The  brackets 
are  fastened  to  a  ring  which  surrounds  the  mast.  The  lens  lanterns  thus  used  give 
entire  satisfaction. 

A  set  of  three  lens  lanterns,  with  brackets,  gimbals^  lamps,  etc.,  complete,  weighs 
about  700  pounds  and  costs  about  $620,  while  the  ordinary  light-ship  lantern  with 
all  its  appurtenances  ready  for  hoisting  costs  about  $1,100  and  weighs  about  3.000 
pounds.  The  lens  lanterns  were  set  up  and  shown  on  a  section  of  a  maat,  from  the 
opening  of  the  Exposition  until  August  30,  1893,  when  they  were  taken  down  and 
sent  to  the  light-ship  for  which  they  were  made.  This  ship  is  now  stationed  off  Bar 
Point  in  Lake  Erie,  near  the  mouth  of  the  Detroit  River. 

V. — Keepers'  Libraries. 

A  library  such  a«  is  furnished  to  light-stations  was  shown.  It  it  nmde  aboat2 
feet  high,  2  feet  wide,  and  8  inches  deep,  of  shellacked  white  pine  and  is  str^mgttt- 
ened  with  heavy  brass  trimmings.     It  has  two  shelves  of  different  heights.     Its  two 
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doora  are  Bocared,  the  one  with  an  iiuide  bolt  and  the  other  with  a  mortiped  lock. 
On  the  aides  are  hinged  handlee.  When  Iqoked,  the  library  oaaes  can  stand  rough 
handling. 

Theae  libraries  were  originated  by  the  necessity  for  doing  something  to  satisfy  the 
intellectual  requirement  of  the  light-keepers  and  their  families.  The  cases  of  these 
libraries  are  so  constructed  that  they  make  rather  a  neat  appearance  when  set 
npiight  on  a  table ;  when  closed  and  locked,  they  are  roady.for  transportatiou.  Each 
contains  on  an  average  about  40  volumes  of  a  proper  admixture  of  historici  scien^ 
tific,  and  poetic  matter,  with  some  good  novels.  A  library  is  left  at  a  station  for 
some  three  months,  when  it  is  exchanged  and  passed  on  to  another  station.  This 
is  usually  done  when  the  light-house  inspector  makes  his  quarterly  inspection. 
Each  station  to  which  a  library  is  furnished  sees,  in  this  way,  some  150  different 
books  each  year.  There  are  now  about  700  of  <these  libraries  in  circulation,  and 
more  are  in  preparation.  Preference  is  given  in  their  distribution  to  those  light- 
stations  most  distant  from  towns  and  villages. 

VI.— Miscellaneous. 

Samples  of  lamp  chimneys  and  lamp  wicks  were  shown,  as  were  also  samples  of 

the  implements,  including  the  various  brushes  used  in  keeping  the  lamps  and  lenses 

in  order.    A  tool  chest  fitted  with  the  tools  needed  for  the  service  of  a  light-station, 

a  pendulum  clock,  a  set  of  the  hoUand  curtains  hung  in  the  lantern  during  the  day 

to  protect  the  lens,  and  a  set  of  the  pennants  and  ensigns  used  in  the  Light-House 

Service  were  exhibited. 

VII. — Specifications. 

There  were  also  shown  fourteen  bound  volumes  of  drawings  and  specifications  of 
light-houses,  light-keepers'  dwellings,  light-ships,  light-house  steam  or  sailing  ten- 
ders, day  beacons,  and  buoys.  The  plans  of  the  light-house  steamers  and  the  light- 
ships measure  30  by  24  inches.  The  plans  of  the  light-houses  are  14  inches  one  way 
and  16  the  other.  The  specifications  are  published  in  quarto,  which  are  9  inches 
broad  and  12  inches  long.  The  plans  and  specifications  were  those  furnished  to  con- 
tractors, f^om  which  they  were  required  to  perform  their  contracts.  They  were  pre- 
pared, as  a  rule,  in  the  home  office  of  the  Light-House  Board  and  were  printed  at  the 
Government  Printing  Office  in  Washington.  They  are  so  full  and  precise  that  con- 
tractors seldom  need  other  instructions  than  those  containe<l  in  the  plans  and  speci- 
fications as  explained  to  them  by  the  superintendent  of  construction  in  charge  of 
the  work,  who  inspects  both  material  and  labor. 

It  is  the  practice  of  the  Light-House  Board  to  prescribe  everything  In  advance,  to 
inspect  all  material  that  enters  into  the  structure,  and  to  accept  nothing  that  does 
not  come  up  to  its  prescribed  requirements.  It  has  in  its  employ  a  corps  of  experts 
who  are  constantly  at  its  orders.  When  material  is  ready  for  inspection,  the  Light- 
Houae  Board  is  notified,  and  it  sends  that  expert  to  do  the  work  who  is  at  the 
moment  nearest  to  where  the  material  is  lying,  and  who  can  be  spared  best  from 
other  work.  It  usually  happens  that  the  contractor  does  not  know  who  will  inspect 
his  work,  and  the  inspector  does  not  know  what  work  he  will  next  inspect.  Hence 
it  becomes  practically  impossible  for  the  manufacturer  and  the  inspecting  officer  to 
come  to  any  permanent  understanding,  or  one  which  may  not  be  discovered  and 
npset  at  the  next  inspection,  which  is  quite  likely  to  be  made  by  another  expert. 

Take  the  case  of  an  iron  light-ship  recently  under  construction.  A  firm  which 
took  the  contract  for  the  ship  at  a  lump  sum  made  subcontracts  for  the  plates, 
the  frames,  the  rivets,  the  boilers,  the  engines,  the  stem,  the  stem  post,  the  keel, 
^tc,  with  13  different  firms  in  13  different  places.  As  time  was  an  element  in  the 
contract  and  there  was  a  heavy  penalty  for  each  day's  delay,  the  subcontractors, 
though  distant  from  each  other,  were  turning  out  their  material  quite  near  together 
in  point  of  time,  and  sometimes  simultaueouely.  Hence  the  different  inspecting 
officers  examined  different  parts  of  the  work,  at  different  places,  but  at  the  same 
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time.  Each  piece  of  metal,  be  it  a  plate,  rivet  rod,  a  heavy  forging,  or  wbat  noi, 
was  inspected  as  to  surface  indications,  as  to  its  tensile  strength,  and  indeed  as  to 
its  component  parts,  before  it  left  the  works  where  it  was  made.  If  it  passed 
inspection  it  was  branded  with  the  stamp  of  the  Light-House  Board.  If  it  was 
condemned — and  much  was  condemned — ^it  was  rejected.  The  superintendent  of 
construction  at  the  shipyard  allowed  no  piece  of  metal  to  enter  into  the  conBtnie- 
tion  of  the  ship  that  was  not  stamped,  and  until  it  had  passed  his  own  inspection  as 
to  weight,  size,  and  the  like.  He  was  expected  to  see  and  pass  upon  every  part  of 
the  work  done.  Then,  from  time  to  time,  the  superintending  engineer  of  the  serviee 
visited  the  work,  inspected  the  inspector,  and  examined  the  work  in  sight.  Under 
this  rigid  system  of  acconntabUity  the  Light-House  Board  has  obtained  good  work 
at  low  prices.  But  some  contractors,  who  could  not  be  made  to  believe  in  advance 
that  they  would  or  could  be  held  to  the  requirements  in  the  plans  and  specificationa, 
are  now  beseeching  Congress  for  relief,  and  are  trying  to  prove,  and  in  some  instances 
are  showing,  that  they  have  not  been  properly  paid  for  their  material  and  labor, 
although  they  received  promptly  all  payments  called  for  by  their  contracts. 

The  plans  and  specifications  shown  are  not  enumerated,  as  to  do  so  simply  vronld 
be  to  make  a  catalogue  of  works  of  which  many  have  already  been  mentioned. 

VIII. — Light-House  Board  Annual  Rbports. 

The  Light-House  Board  was  organized  in  1852,  and  took  over  from  the  Fifth  Audi- 
tor of  the  Treasury  Department,  then  Its  superintendent,  the  charge  of  the  Light- 
House  Establishment.  The  Board  has,  from  its  organization,  made  a  yearly  report  to 
the  Secretary  of  the  Treasury.  Until  1867  the  report  was  printed  in  the  finanee 
report.  After  that  date  it  was  represented  by  a  page  in  the  annual  rejMrt  of  the 
Secretary  of  the  Treasury ;  but  the  report  for  1867  appeared  at  length  in  a  separate 
publication  of  46  octavo  pages.  For  some  years  it  had  paper  covers.  For  a  few 
years  more  it  appeared  in  flexible  covers,  but  it  was  not  until  1872  that  it  attained 
the  dignity  of  a  bound  volume.  The  size  of  the  report  increased  with  the  growth 
of  the  Light-House  Establishment.  In  1859  it  tilled  12  pages,  but  for  the  past  several 
years  it  has  had  an  average  bulk  of  250  pages,  with  copious  illustrations.  These 
reports  chronicle  the  growth  of  the  Light-House  Establishment. 

IJi  appears  from  Report  No.  811  of  the  Twenty-seventh  Congress,  second  seasioa. 
dated  May  25,  1842,  that  in  the  year  1791  the  United  States  had  but  10  light-houses, 
and  they  were  maintained  at  a  cost  of  about  $22,000  per  year.  From  that  period  to 
the  present  the  increase  has  hardly  kept  pace  with  the  rapidly-growing  commerce 
of  the  country. 

In  1820  the  number  of  light-houses  was  55.  The  whole  expenditure  for  that  year 
was  $244,000. 

In  1835  the  number  of  light-houses  was  201.  The  expenditure  for  them  wa^ 
$382,000. 

In  18^11  the  number  of  light-houses  was  256;  light- vessels,  30;  day  beacons,  35; 
buoys,  about  1,000.    The  entire  expense  of  1841  was  $474,000. 

The  total  cost  of  the  light-house,  light-boat,  beacou,  and  buoy  establishment, 
including  cost  of  sites,  buildings,  repairs,  uiaintonanoe,  etc.,  was  from  1791  to  1817 
in  round  numbers  $1,872,000;  from  1817  to  1841,  $7,216,000;  total,  $9,088,000,  being 
an  average  yearly  expense  of  about  $180,000. 

The  total  cost  of  building  light-houses,  including  cost  of  sites,  light-boats,  beacons 
and  buoys  from  1791  to  1817  was  $305,000;  from  1817  to  1841,  $1,910,000;  total, 
$2,215,000.  Deduct  cost  of  beacons  and  buoys,  $500,000;  total  for  286  light-houses 
and  boats,  $1,715,000;  being  an  average  of  about  $6,000,  showing,  as  the  committee 
whose  report  is  quoted  says,  great  economy  in  these  constructions. 

From  the  same  report  it  appears  that  the  Fifth  Auditor  of  the  Treasury,  acting 
as  superintendent  of  the  Light-House  Establishment,  rep(>rted  that  the  constractioii 
qf  the  33  light-boats  in  s^srvic^  in  1842  cost  about  $9,100  e^ch, 
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In  1842  there  were  nearly  1,000  buoys;  in  1852  there  were  1,012,  and  in  1858 
there  were  1,034. 

The  annual  report  for  1853  shows  that  on  July  1,  1852,  there  were  under  the  charge 
of  the  Light-House  Establishment — 

Light-houses , 347 

Light-ships • 44 

Beacons,  about 168 

The  expenditure  for  the  maintenance  of  the  Light-House  Establishment  for  the 
fiscal  year  ending  June  30,  1853,  was  $816,792.32.  The  estimate  for  the  next  year 
was  $890,033.42. 

The  annual  report  for  1893  shows  that  forty  years  after,  on  July  1, 1893,  there  wore 
under  the  charge  of  the  Light-House  Establishment — 

Light-houses  and  beacon  lights,  including  the  361  post  lights  in  the  Third, 
Fourth,  Fifth,  Sixth,  Eighth,  Twelfth  and  Thirteenth  light-house  districts.  1,312 

Light-ships  in  position 33 

Light-ships  for  relief 6 

Electric  buoys  in  position 20 

Gas  buoys  in  position 2 

Fog  signals  operated  by  steam  or  hot  air 114 

Fog  signals  operated  by  clockwork 189 

Post  lights  on  the  Western  rivers 1,389 

Poet  lights  on  other  rivers 361 

Day  or  unlighted  beacons 419 

Whistling  buoys  in  position 64 

Bell  buoys  in  position 90 

Other  buoys  in  position,  including  pile  buoys  and  stakes  in  Fifth  district  and 

buoys  in  Alaskan  watetia 4, 315 

In  the  construction,  care,  and  maintenance  of  these  aids  to  navigation  there  were 
employed — 

Steam  tenders 30 

Steam  launches 8 

Sailing  tenders 2 

Light-keepers 1, 139 

Other  employes,  including  crews  of  light-ships  and  ionders 821 

Laborers  in  charge  of  Western  river  lights 1, 135 

Laborers  in  charge  of  other  river  post  lights 368 

The  amount  expended  for  the  maintenance  of  the  Light-House  Establish- 
ment during  the  fiscal  year  ending  June  30,  1893,  was  about $2, 558, 500 

The  estimate  of  the  amount  needed  to  maintain  the  Light-House  Estab- 
lishment for  the  next  year  is 3, 076, 000 

Many  of  the  professional  papers  written  by  its  officers  and  published  by  the  Light- 
Honse  Board  have  appeared  in  the  appendices  to  its  annual  reports.  Several  of  the 
most  imxH>rtant  papers  on  the  laws  of  sound,  by  Prof.  Joseph  Henry,  who  was  a 
member  of  the  Light- House  Board  as  well  as  Secretary  of  the  Smithsonian  Institu- 
tion, several  of  the  papers  on  applied  electricity  by  Dr.  Henry  Morton,  president  of 
the  Stevens  Institute  of  Technology,  appeared  thus,  they  being  his  reports  to  the 
Light-House  Board  as  chairman  of  its  committee  on  experiments.  The  papers  of 
Lieut.  John  Millis,  Corps  of  Engineers,  U.  S.  Army,  on  the  adaptation  of  electricity 
to  use  a^  a  Ught-house  illuminant  were  thus  published  as  he  was,  when  he  wrote 
them,  assistant  to  the  engineer  of  the  Third  light-house  district.  The  report  made 
in  1887  by  Lieut.  Commander  F.  E.  Chadwick,  U.  S.  Navy,  then  naval  attach6  to  the 
U.  S.  legation  at  the  court  of  St.  James,  of  the  elaborate  and  long-continued  experi- 
ments made  by  the  British  light-house  service — ^the  Trinity  House — ^at  the  South  Fore- 
}w4  w}th  yariQue  ^ght-hQase  ftpp^ratus,  and  with  all  the  t^^qus  light-l^ouse 
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illaminantB,  oil,  gas,  electricity,  etc.,  was  made  to  the  Light-House  Board,  as  he 

coDDected  ^ith  the  light-hoase  Bervice  when  he  was  sent  abroad,  and  this  vainahls 

paper  appeared  as  an  appendix  to  the  annual  report  of  the  Light-House  Boaxd  for 

1885.    Scarcely  an  annual  report  has  appeared  that  does  not  contain  a  profSBsional 

paper  which  belongs  to  permanent  scientific  literature.    This  may  account  for  ths 

fact  that  the  issue  of  2,600  copies  is^  after  the  wants  of  mariners  are  met»  aooa 

exhausted  in  supplying  the  demands  of  jMiblic,  collegiate,  and  purely  soieatifio  librft- 

ries. 

IX.— The  Models. 

There  were  three  models  of  typical  light-houses  exhibited.    They  wera  thooe  of: 

MiNOTS  LEDGE  LIGHT- HOUSE.    (See  frontispiece.) 

Minots  Ledge  light-house,  off  Boston  harbor,  Mass.,  is  one  of  the  most  important 
engineering  works  of  the  Light-House  Establishment.  It  ranks,  by  the  difflcnlties 
which  attended  its  erection  and  by  the  skill  and  science  shown  in  the  details  of  its 
construction,  among  the  chief  of  the  great  sea-rock  light-houses  of  the  warl<L  A 
careful  survey  of  the  rock  having  been  made,  the  preparation  of  the  plan  of  the 
masonry  tower  for  this  difficult  position  was  devolved  on  the  then  chairman  of  the 
Light-House  Board's  committee  on  engineering,  Col.  Totten,  Chief  of  Engineen,  U. 
S.'  Army.  This  was  done  so  sucqessfnlly  that,  with  slight  exception,  the  tower  was 
built  throughout  according  to  the  plans  of  Gen.  Totten  by  Lieut.  B.  S.  Alexandar, 
Corps  of  Engineers,  who  had  charge  of  the  entire  construction  of  the  tower. 

The  last  stone  was  laid  June  29, 1860,  five  years  after  the  beginning  of  the  work  on 
the  ledge.  The  cost  of  the  entire  work,  including  the  keepers'  houses  on  shore,  was 
about  $300,000.  The  tower,  which  is  89  feet  high,  is  built  of  granite.  As  it  stands 
in  tlie  water  among  rocks,. it  is  only  accessible  by  small  boats  and  in  good  weather. 

The  model  shown  is  8  feet  high.  It  is  built  of  wood  s^  painted  as  to  show  hew 
each  stone  used  in  the  construction  of  the  tower  is  doweled  into  its  mates  laterally 
as  well  as  above  and  below.     The  model  is  built  on  a  scale  of  1  inch  to  the  f<K>t. 

A  quarter  of  the  exterior  portion  of  the  tower  is  cut  out  and  hinged,  so  that  it  can 
be  opened  and  its  interior  arrangement  seen. 

An  oil  painting,  measuring  some  2  feet  by  3  feet,  was  also  shown,  rspiesentiiig 
Minots  Ledge  light-house  during  a  storm.  The  waves  appear  to  be  stnking  against 
the  tower  and  the  spray  is  shown  as  flying  high  up  towards  the  lantern  itself. 

The  light  formerly  at  Minots  Ledge  has  been  replaced  since  the  close  of  the  £zpo- 
sitiou  by  the  flashing  Mahan  light,  which  was  shown  at  the  Exposition.  It  repeals 
its  number,  143,  continuously  by  a  series  of  groups  of  flashes  separated  by  partial 
eclipses,  as  is  described  on  another  page,  under  the  head  of  The  Mahan  system. 

The  light  consumes  about  875  gallons  of  mineral  oil  each  yesjr.  The  station  ia 
attended  by  four  keepers.  The  pay  of  the  principal  keeper  is  $1,000  per  year,  aoid 
this  is  the  only  case  in  which  the  pay  of  a  specified  light-keeper  is  fixed  by  law.  The 
other  three  keepers  each  receive  $550  per  year. 

FOWEY  ROCKS  LIGHT-HOUSE  FLORIDA.      (See  p.  236.) 

This  structure  was  commenced  in  1875  and  finished  in  1878.  It  stands  on  the  extreme 
northern  point  of  the  Florida  reefs.  The  height  of  the  tower  from  the  surface  of  the 
water  to  the  focal  plane  of  the  light  is  110^  feet.  It  is  a  dark  brown  pyramidal  frame 
work  of  iron,  which  rests  on  wrought  iron  piles  driven  about  10  feet  into  the  live 
coral  rock.  The  iron  framework  incloses  an  iron  dwelling  for  the  keepers.  This 
is  connected  with  the  iron  lantern  by  a  stairway  built  inside  of  the  iron  cylinder. 

The  model  shown  was  made,  not  for  exhibition,  but  to  serve  as  a  guide  in  planning 
future  structures  of  like  kind.  It  is  made  of  many  separate  parts,  and  is  planned 
accurately  to  a  scale  of  three-fourths  of  an  inch  to  the  foot.    Tl|e  material  is  brass 
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silver-plated  and  oxidized  bo  as  to  resemble  iron.  That  part  which  shows  the  light- 
keeper's  dwelling  is  also  carefully  constructed .  The  model  attracted  much  attention, 
not  only  on  account  of  its  intrinsic  merits,  but  because  of  its  beaaty  and  novelty. 

A  water-color  picture  of  this  light-house  was  also  shown.  In  it  the  tower  is  indi- 
cated as  standing  in  lonely  grandeur  with  the  waves  gently  lapping  its  base,  in  the 
clear  bright  light  of  the  subtropical  day,  with  nothing  in  sight  except  a  few  vessels 
at  varying  distances,  which  aid  in  giving  an  idea  of  its  height. 

It  cost  about  $163,015  to  build  this  structure.  It  consumes  yearly  about  2,225  gal- 
lons of  mineral  oil ;  and  it  is  cared  for  by  three  keepers,  who  receive  each  year  $820, 
$510,  and  $490,  respectively,  for  their  services. 

SPECTACLE  KXEF  LIQHT-HOUSE,   LAKE  HURON,  MICHIGAN.      (Seep.  237.) 

This  is  a  structure  similar  to  that  on  Minots  Ledge.  It  stands  on  a  limestone  reef 
at  the  northern  end  of  Lake  Huron.  The  nearest  land  is  10^  miles  distant,  but  it  is 
16  miles  from  Scammons  Harbor,  where  the  stone,  etc.,  for  it  was  prepared.  Although 
the  waves  which  reach  the  tower  have  a  fetch  of  170  miles  from  the  southeast,  they 
can  have  but  little  eflect  on  the  structure,  owing  to  the  shallowness  of  the  water  in 
which  it  stands.  The  tower  had  to  be  built  to  withstand  the  effects  of  ice  which, 
moving  in  solid  fields  of  thousands  of  acres  in  area  and  of  2  feet  or  more  in  thickness, 
and  nnder  the  influence  of  currents  of  several  miles  an  hour,  exerts  an  almost  irre- 
sistible force.  The  first  action  of  the  resistance  of  the  pier  of  protection  is  to  crush 
the  ice  and  to  cause  it  to  pile  up  around  the  structure.  The  piled-up  mass  then 
gronnds  on  the  shoal  and  prevents  the  further  advance  of  the  drifting  field.  The 
depth  of  the  water  where  the  tower  stands  is  but  7  feet.  The  tower  is  in  shape  the 
frustum  of  a  cone,  32  feet  in  diameter  at  the  base  and  18  feet  at  the  spring  of  the 
cornice,  80  feet  above  the  base.  The  entire  height  of  the  masonry  above  the  base  is 
93  feet,  and  of  the  focal  plane  97  feet  3  inches.  For  the  first  34  feet  the  tower  is  solid ; 
from  thence  it  is  hollow.  There  are  5  rooms  in  it,  one  above  the  other,  each  14  feet  in 
diameter,  with  heights  varying  from  9  feet  2  inches  to  7  feet  8  inches.  The  walls  of 
the  hollow  portion  are  5  feet  6  inches  at  the  bottom,  and  they  taper  to  18  inches  at 
the  spring  of  the  cornice.  The  interior  is  lined  with  a  4-inch  brick  wall,  between 
which  and  the  outer  stone  masonry  is  a  2-inch  air  space. 

The  blocks  of  stone  below  the  cornice  are  all  2  feet  thick.  Those  of  the  solid  por- 
tion of  the  tower  were  cut  to  form  a  lock  on  each  other  in  each  course,  and  the  courses 
are  fastened  together  with  wrought-iron  bolts.  Each  bolt  is  wedged  at  both  ends, 
and  the  bolt  holes  are  plugged  with  Portland  cement,  which  is  now  as  hard  as  the 
stone  itself.  The  stones  were  cut,  as  were  those  of  Minots  Ledge  light-house,  at  the 
depot  on  shore,  and  were  fitted,  course  bj*^  course,  on  a  platform  of  masonry. 

The  main  difficulty,  however,  lay,  as  at  Minots  Ledge  tower,  in  the  preparation  of 
the  foundation.  This  was  overcome  by  a  pier  of  protection  inclosing  a  cofferdam. 
The  pier  was  a  crib  work  of  12-inch  timbers  built  upon  ways  and  launched  at  the 
depot  at  Scammons  Harbor.  The  crib  was  towed  some  16  miles  by  a  number  of 
steamers  to  thereof,  where  it  was  grounded  on  its  site.  It  was  of  wood,  92  feet  square  - 
outside  and  24  feet  high.  An  open  space  48  feet  square  was  left  in  the  center.  The 
crib  was  divided  into  compartments,  which  were  ballasted  to  make  it  firm.  Thus 
were  formed  a  protected  pond  for  the  cofferdam,  a  landing  wharf  for  material,  and 
a  secure  platform  for  the  quarters  of  the  men,  all  12  feet  above  water,  and  out  of 
reach  of  ordinary  waves. 

The  cofferdam  was  a  circular  cylinder  36  feet  in  diameter.  It  was  made  of  Jointed 
staves  14  feet  long,  4  inches  thick,  and  6  inches  wide,  held  in  place  like  those  of  a 
tub,  by  three  iron  hoops,  and  braced  and  stayed  inside  against  a  center  post,  the 
axis  of  which  coincided  with  the  axis  of  the  cylinder.  It  was  built  at  the  surface 
of  the  water,  and  suspended  exactly  over  the  Hito  of  the  tower.  A  loosely  twisted  iuch- 
and-a-half  rope  of  oakum  was  tacked  to  the  lower  end  of  the  staves  and  then  the 
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cylinder  wae  lowered  to  the  bottom.  The  bed  rock  was  quite  irregular  on  its  ear- 
face,  the  irregularities  within  the  cylinder  amounting  to  as  much  as  3  feet  in  verti- 
cal height.  But  with  a  heavy  top  maul  each  stave  was  driven  down,  retaining 
between  its  lower  end  and  the  rock  a  corresponding  portion  of  the  oakum  rop« 
which  thus  served  as  calking.  The  cylinder  was  made  approximately  water-tight 
by  an  ingenious  arrangement  of  a  loosely  twisted  4-inch  hay  rope  and  a  canvas  flap, 
which  was  attached  in  part  to  the  outside  of  the  lower  edge  of  the  cylinder  and 
which  lay  in  part  flat  on  the  rock,  and  which  was  forced  into  the  angle  by  the  out- 
side pressure  when  the  pumps  commenced  lowering  the  water  in  the  dam. 

The  work  was  commeuced  in  May,  1870,  and  the  light  was  first  exhibited  from  the 
finished  structure  iu  June,  1874;  but  the  available  working  time  spent  on  this  light- 
house was  but  about  twenty  months.  This  tower  cost,  including  the  steamer  and 
appliances  of  all  kinds,  aboat  $375,000.  It  was  planned  and  built  by  Gen.  O.  U. 
Poe,  colonel  of  euglneers,  U.  S.  Army,  he  who  was  Gen.  Sherman's  chief  engineer 
in  his  march  to  the  sea.  Its  strength  has  been  thoroughly  tested  already  by  manj 
ice  pushes.  The  light  is  only  shown  during  the  season  of  navigation.  When  the 
keepers  returned  to  the  tower  on  May  15,  1874,  they  found  the  ice  piled  against  it  to 
a  height  of  30  feet,  which  is  7  feet  higher  than  the  doorway.  They  could  not  effect 
an  entrance  to  the  tower  until  they  had  cut  through  this  mass  of  ice. 

The  model  of  this  light-house  is  made  of  wood  and  is  3  feet  6  inches  high:  It  shows 
the  crib,  the  cofferdam,  aud  the  tower. 

There  is  consumed  yearly  in  producing  the  light  about  429  gallons  of  mineral  oiL 
The  four  keepers  employed  here  during  the  season  of  navigation,  which  usually  lasts 
from  about  the  middle  of  March  to  near  the  middle  of  December,  are  paid,  the  prin- 
cipal keeper  at  the  rate  of  $800,  and  the  other  three  at  the  rate  of  $500,  $475,  and 
$450,  respectively,  per  year. 

The  fog  signal  used  at  Spectacle  Reef  light-house  is  a  10-inch  steam  whistle.  It 
was  in  operation  during  the  fiscal  year  which  ended  ^.June  30,  1893,  for  154  hours,  in 
which  time  it  burned  8  tons  of  coal. 

X.— The  Western  River  Lights.     (See  p.  238.) 

The  commerce  of  the  Western  rivers  was  largely  restricted  to  movement  by  day- 
light, because  of  the  difficulty  in  keeping  steamboats  in  the  tortuous  channels  and 
in  avoiding  the  obstructions  with  which  the  channels  abound.  There  were  in  1873- 
'74  on  the  Mississippi,  Missouri,  and  Ohio  rivers,  1,932  steamers  and  other  Heeiieed 
craft,  which,  with  the  unlicensed  craft,  measured  about  1,200,000  tons  and  carried 
cargoes  amounting  in  value  to  about  $400,000,000  per  year.  The  navigation  of  these 
waters  is  of  the  most  intricate  character.  At  many  points  passage  was  never 
attempted  on  a  dark  night.  The  hidden  obstructions  are  numberless,  and  in  many 
places  barely  leave  room  for  the  passage  of  a  large  steamer.  There  are  many  con- 
secutive miles  on  these  rivers  where  the  wrecks  average  more  than  one  to  the  mile. 

Congress  has  provided  since  1874  for  lighting  these  rivers.  The  light  used  is 
shown  from  a  substantially  made  lantern,  supported  by  a  post  at  an  elevation  of 
from  8  to  10  feet  from  the  groupd.  From  the  testimonials  of  steamboat  lines,  boards 
of  trade,  and  others  interested  in  the  navigation  of  those  waters,  these  lights  appear 
to  be  a  great  benefit  to  river  commerce. 

The  river  lights  are  separnte  and  distinct  from,  other  lights.  They  are  doing  an 
immense  deal  of  good,  meeting  a  popular  want  economically,  quickly,  and  well, 
and  are  admirably  serving  their  purpose. 

The  light  is  placed  in  i)res8ed-glass  lens  lanterns,  described  in  a  foregoing  pan- 
graph  as  post  lights.     They  nre  kept  at  a  cost  not  exceeding  $10  pet*  month  each. 

During  the  year  1893  the  Light-House  Board  maintained  on  27  rivers  about  l,7i0 
of  these  lighte.  at  an  expense  of  $300,000  for  the  year 

The  models  of  the  Western  river  post  light  exhibit  are  maae  on  a  scale  of  1  Inek 
to  the  foot. 
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XL—The  Gas  Buoy. 

The  gas  buoy  was  represented  by  a  mouel  made  of  brass  and  painted  to  resemble 
the  actnal  bnoy.  It  was  15  inches  iiigh  and  was  fitted  with  a  lantern,  a  chain,  and 
a  ballast  ball.  It  simulated  the  pear-shaped  buoy,  hence  it  had  do  tube  or  tail.  A 
fnll-sized  gas  buoy  was  placed  in  the  outdoor  exhibit  and  will  be  described  in  its  order. 

XII.— The  Whistling  Buoy. 

Tl)is  bnoy  was  also  indicated  here  by  a  model  made  of  nickel-plated  brass.  It  was 
3  feet  6  inches  high  and  was  of  the  Conrtenay  variety.  A  full- sized  whistling  buoy 
-wliich  had  been  in  use  was  shown  in  the  outdoor  exhibit.  An  account  of  it  will 
api>ear  in  its  proper  place. 

XIII.— Light-Ships.    (See  p.  239.) 

The  light-ship  No.  40,  a  model  of  which  was  shown,  was  built  at  Wilmington, 
Del.,  in  1875,  at  a  cost  of  $39,200  for  the  hull  alone.  The  ship  is  of  white  oak  and 
is  copper  fastened.  It  is  about  115  feet  long,  27  feet  beam,  and  her  draft  when 
loaded  is  about  13  feet.  She  carries  two*  lanterns  with  8  reflector  lamps  in  each. 
Tbe  illumiuant  used  is  mineral  oil.  The  lanterns  are  of  the  kind  described  in  a 
foregoing  paragraph  under  the  head  of  light-ship  lanterns.  The  fog  signals  are  a 
12- inch  steam  whistle  and  a  1,000- pound  bell.  The  light-ship  is  of  about  350  tons 
measurement. 

The  model  was  made  on  the  scale  of  three-fourths  of  au  inch  to  the  foot.  It  gives 
an  excellent  idea  of  the  vessel  full  rigged  and  ready  for  service.  A  builder's  model, 
showing  its  lines,  was  also  exhibited. 

There  are  now  some  44  light- ships  in  the  Light- House  Service.  Three  are  on  the 
rivers,  7  on  the  lakes,  2  in  the  Gulf  of  Mexico,  1  in  the  Pacific  Ocean,  and  31  in  the 
Atlantic  Ocean.  The  river  light-ships  are  small,  temporary,  cheap  afi'airs,  costing 
about  $1,000  each  to  build  and  about  $100  per  month  to  maintain.  The  lake  light- 
ships are  larger,  but  they  are  only  intended  to  serve  until  they  can  be  replaced  by 
li^ht-houses.  They  cost  from  $15,000  to  $25,000  each  to  build,  and  they  are  main- 
tained at,  a  cost  of  from  $150  to  $350  per  month  during  the  season  of  navigation,  say 
for  'eight  to  nine  months  in  the  year.  They  are  laid  up  during  the  winter.  The 
difference  in  the  cost  of  maintenance  is  occasioned  by  the  fact  that  some  carry 
steam  fog  signals,  some  have  also  steam  motive  power,  and  some  have  neither  the 
one  Bor  the  other. 

Of  the  vessels  on  the  Atlantic  coast  the  plder  and  smaller  wooden  ships  are 
stationed  in  the  bays,  sounds,  gulfs,  and  similar  sheltered  waters.  They  cost, 
according  to  their  size  and  age,  from  $30,000  to  $50,000  to  build  and  from  $4,000  to 
^yOOO  i>er  year  to  maintain. 

Xbe  best  light-ships  yet  built  by  the  Light-House  Board  are  for  exposed  outside 
ocea^n  stations.  They  are  of  steel,  about  119  feet  long,  26^  feet  broad,  14^  feet  deep. 
2iave  steam  motive  power  sufficient  to  get  to  and  from  their  stations  and  to  steam 
up  to  their  moorings  in  very  heavy  weather,  and  have  steam  fog  signals.  One  of 
tbena,  that  at  Sandy  Hook,  New  York  Bay,  shows  the  only  revolving  lens  light  on  a 
]i|rbt-ship  in  United  States  waters.  Another,  that  at  Cornfield  Point,  Long  Island 
Sound,  shows  the  only  electric  light  on  a  light-ship  anywhere  in  the  world.  These 
last-named  light-ships  cost  about  $70,000  to  build  and  equip  and  about  $9,000  a 
year  to  maintain.  The  Cornfield  Point  electric-lighted  light-ship  cost  for  mainte- 
nanise  last  year  $10,997.91,  owing  to  its  inordinate  consumption  of  coal.  This,  how- 
f.'9-er,  was  experimental,  and  the  cost  will  be  largely  reduced  another  year. 

I^]f(ht-ship  No.  40,  the  model  of  which  was  shown,  was  stationed  last  year  at 
Five-Fathom  Bank,  off  Cape  May,  New  Jersey.  Th«  crew  c-onsifitH  of  4  ofiicers  and 
6  men.     Its  maintenance  cost  $5,867.02  during  the  last  fiscal  year. 

There  was  burned  in  keeping  up  the  lights  of  this  ship  during  the  fiscal  year 
-vrhich  ended  June  30, 1893,  1,138  gallons  of  mineral  oil.    The  fog  signal  she  used  is 
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a  12-iiich  steam  whiBtle,  which  was  in  operation  daring  that  time  451  hoors,  in 
doing  which  22  tons  of  coal  were  consumed. 

XIV.— Oil  Paintings. 

One  oil  painting  represented  Minots  Ledge  light-house,  Massachusetts,  in  a  stoxm. 
This  light-house  is  described  on  another  page. 

ALLIGATOR  REEF  LIGHT-HOUSE,   FLORIDA.      (Seep.  240.) 

The  otlier  oil  painting  represented  this  structure,  which  is  a  pyramidal  iron  frame- 
work 135^  feet  high,  standing  on  the  Florida  reef  iu  5  feet  of  water,  within  a  quarter 
of  a  mile  of  the  deep  waters  of  the  Gulf  of  Mexico.  The  irou  framework  incloses  a 
keeper's  dwelling.  It  is  connected  by  a  circular  ntaircase  with  the  lantern  whicu 
carries  a  first-order  flasLiug  light,  visible  20}  miles.  This  is  one  of  the  finest  and 
most  efiective  lights  on  the  coast.  Its  flashes  are  red  and  white.  The  red  flash  is 
thrown  through  sectors  so  arranged  that  the  red  light  falls  upon  dangerous  wat-er. 
while  the  white  indicates  to  the  mariner  the  way  of  safety.  The  principal  lights  on 
the  Florida  reefs  have  been  recently  fitted  with  these  red  sectors,  by  which  their  nse- 
1  Illness  is  greatly  increased. 

.  Alligator  Reef  light-house  cost  about  $185,000.  It  requires  2,206  gallons  of  oil  per 
year  to  feed  the  light,  and  it  is  in  charge  of  three  keepers.  The  principal  keeper  ii 
paid  $820  a  year ;   the  first  and  second  assistant  keepers  are  paid  $510  and  $490, 

respectively. 

XV. — Water  Colors. 

There  were  ten  water  colors  of  typical  light-houses  shown.    They  were  of— 

SOUTHWEST  LEPGE  LIGHT-HOUSE.      (See  pp.  241,  242.) 

This  is  a  fine  specimen  of  the  structures  built  on  a  tubular  foundation.  It  is 
erected  on  a  rock  in  Long  Island  Sound,  at  the  mouth  of  the  harbor  of  New  Hareo, 
Conn.,  about  a  mile  from  the  land.  The  surface  of  the  ledge  is  made  to  approximate 
a  level  by  a  layer  of  concrete  at  least  4  feet  thick.  Two  courses  of  masonry,  each 
18  inches  thick,  are  laid  on  the  concrete.  The  upper  surface  of  the  masonry  is  4 
feet  below  mean  low  water,  10  feet  below  mean  high  water,  and  11  feet  3  inches 
below  extreme  high  water.  The  foundation  of  the  cylinder  rests  directly  on  the 
masonry.  It  is  composed  of  cost-irou  plates  6  feet  high,  4  feet  wide,  and  2  inches 
thick,  with  a  curve  of  15^,  bolted  together.  This  cylinder  is  24  feet  in  diameter 
and  about  30  feet  high.  The  top  of  its  gallery  is  a  fraction  over  18  feet  above 
extreme  high  tide. 

It  is  filled  iu  solidly  with  concrete  to  the  top.  Au  enrockmeut  of  about  3,000  tons 
of  large  granite  blocks  surrounds  the  pier.  The  tubular  foundation  is  surmounted 
by  an  octagonally  shaped  house  and  tower.  Its  fourth-order  fixed  white  light  is  9i 
feet  above  the  level  of  the  sea  and  is  visible  15  miles.  It  was  first  lighted  on  Janih 
ary  1,  1878.  The  peculiarity  of  the  structure  is  that,  being  round,  it  ofiera  slight 
obstruction  to  floating  ice,  and  that  above  the  foundation  it  is  a  monolith  of  arti 
ficial  stone,  surrounded  by  a  veneering  of  iron  sufiicient  to  retain  it  in  place  until 
the  concrete  filling  gained  the  requisite  hardness  by  age.>  This  was  the  first  of  » 
number  of  structures  of  the  same  kind,  and  its  stability  has  bet'u  thoroughly  tested. 

This  station  cost  $100,000  to  establish.  Its  annual  consumption  of  mineral  oil  is 
231  gallons,  and  it  employs  one  keeper,  who  receives  $640  per  year. 

The  fog  signal  at  this  station  was  a  second-class  Daboll  trumpet.  As  it  failed  to 
give  satisfaction  it  was  removed  in  January,  1893,  and  it  was  temporarily  replaced 
by  a  bell ;  but  another  steam  fog  signal  will  be  installed  there  in  due  time.  During 
the  six  months  or  so  it  was  there  it  was  iu  operatiou  for  93  hours  and  it  burned  ll 
tons  of  coal. 


Rear  Beacon,  Paris  Island  Ranqe,  South  Carolina. 
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This  strnctnre  was  set  up  and  maintained  as  a  light-house  in  commission  at  tbe 
Ceiitenuial  Exposition  in  1876,  at  Philadelphia,  where  it  attracted  much  attention. 
The  tnhnlar  foundation  of  concrete  and  iron  was  simulated  by  a  timber  structure, 
properly  painted,  and  on  this  the  structure  was  erected. 

TBIMBLE  8HOAL  UOHT-HOUSE,  HAMPTON  ROADS,  YIBOnOA.      (Seep.  243.) 

This  is  a  fair  specimen  of  the  structure  used  in  rivers  and  harbors  where  there  is 
little  danger  from  ice.  It  stands  in  11  feet  of  water  on  a  screw-pile  foundation. 
The  light  is  about  43  feet  above  the  water,  and  is  visible  13^  miles.  This  light  is 
fixed  white  for  60  seconds,  followed  by  six  flashes,  alternately  white  and  red,  at 
intervals  of  10  seconds.  During  thick  weather  its  two  fog  bells  are  struck  simul- 
taneously by  machinery  every  5  seconds. 

It  cost  about  $20,000  to  establish  this  light-house.  The  consumption  of  mineral  oil 
here  is  about  194  gallons  a  year.  Three  keepers  are  employed  at  this  light,  who  are 
paid,  respectively,  $640,  $460,  and  $440  annually. 

CAPE  HENRY  UOHT-HOUSB. 

This  Btmoture,  which  was  finished  in  1881,  is  a  frustrum  of  an  octagonal  pyramid, 
and  stands  on  the  south  side  of  the  entrance  of  Chesapeake  Bay,  Virginia.  It  is  157 
feet  high,  and  is  a  fine  type  of  the  iron  light-house.  It  consiste  of  an  outside  shell 
of  cast  iron  and  an  inner  stair  cylinder  of  wrought  iron,  the  two  connected  by  radial 
cast-iron  abutments.  A  spiral  staircase  leads  to  the  lantern.  The  plates  vary 
m  thickness  from  1^  inches  in  the  lower  sections,  weighing  about  1,200  pounds,  to 
one-half  that  thickness  in  the  upper  sections.  Towers  of  this  kind  can  be  taken 
down  and  rcerected  on  other  sites.  This  is  sometimes  made  necessary  from  the 
erosion  of  their  sites  by  the  sea.  It  has  been  done  at  several  places,  notably  at 
Hunting  Island,  on  the  const  of  South  Carolina,  and  at  Cape  Canaveral,  on  the  east 
coast  of  Florida.  Cape  Henry  light-house  carries  a  first-order  light,  which  is  visible 
21|  miles.  It  is  a  fixed  white  light,  but  it  shows  a  sector  of  red  light  which  covers 
certain  shoals,  and  thus  indicates  the  dangerous  water.  It  has  also  a  first-class 
steam  siren  which,  during  foggy  weather,  gives  blasts  of  5  seconds'  duration  sepa- 
rated by  silent  intervals  of  90  seconds,  thus: 

_Bla8t,_  Silent  interval,  Blast,  Silent  interval, 

5  seconds.  90  seconds.  5  seconds.  90  seconds. 

Three  keepers  have  charge  of  and  reside  at  this  light.  The  principal  keeper's 
salary  is  $820  per  year;  that  of  the  first  assistant  is  $550,  and  the  second  assistant 
has  $500  in  addition  to  the  use  of  the  keeper's  dwelling.  As  this  light-house  is  near 
to  a  much-frequented  seaside  resort,  it  is  visited  yearly  by  many  people. 

Cape  Henry  light-house  cost  $125,000  to  establish.  There  are  2,248  gallons  of  min- 
eral oil  consumed  here  yearly.  Its  fog  signal  is  a  first-class  steam  siren  in  duplicate. 
It  was  in  operation  for  256  hours  during  the  fiscal  year  which  ended  on  June  30, 
1893,  and  in  that  time  it  consumed  13  tons  of  coal. 

PARIS  ISLAND  RANGE  LIGHT,   SEACOAST  OF  SOUTH  CAROI.INA.      (See  p.  244.) 

This  is  the  most  economical  structure  of  the  kind  in  the  history  of  light-house 
construction.  The  plan  was  born  of  necessity,  it  having  been  found  that  the  appro- 
priation made  by  Congress  was  not  sufficient  to  put  up  the  kind  of  structure  which 
it  was  usual  to  place  in  such  a  position.  The  light  exhibited  is  simply  a  locomotive 
headlight.  It  is,  however,  possible  to  use  on  it  a  lenticular  apparatus.  The  tower 
IS  composed  of  columns,  sockets,  struts,  and  tension  rods  framed  in  the  form  of  a 
triangular  pyramid.  It  rests  on  six  circular  iron  disks,  anchored  to  a  concrete 
foundation.  The  top  sections  of  the  side  facing  tbe  channel,  for  which  the  tower  is 
the  guide,  are  provided  with  horizontal  slats  to  increase  the  visibility  of  the  beacon 
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by  day.  The  light,  which  mns  ap  and  down  in  the  rails  of  the  structnre,  is  housed 
by  day,  and  at  night  is  hoisted  to  its  place  at  the  apex  of  the  triangle  by  machinezy 
wiirked  in  the  oil  house.  The  large  foundation  plates  are  about  40  feet  4  inchei 
apart.  The  focal  plane  of  the  light  is  120  feet  above  the  sea  level,  bnt  the  top  of  the 
structure  is  132  feet  from  the  ground.  The  cost  of  the  ironwork  set  up  la  $9,400, 
and  that  of  the  structure  complete  and  lighted  about  $12,000. 

There  are  353  gallons  of  mineral  oil  consumed  here  yearly.  The  two  keepen 
receive  each  year  $560  and  $420.  respectively. 

FOWSY  ROCKS  LIGHT-HOUSE.   FLORIDA  REEF. 

A  description  of  this  structure  can  be  found  on  a  foregoing  page. 

CLEVELAND  LIGHT-HOUSE,   OHIO. 

This  is  a  fine  specimen  of  the  brick  tower.  Its  height  from  its  stone  foundation  is 
83  feet;  but  as  it  stands  on  high  ground,  the  light  is  157  feet  above  the  level  of  Lake 
Erie.  The  fixed  white  light  shown  was  visible  rather  more  than  21  miles.  The  sta- 
tion was  established  in  1829;  but  the  present  tower  was  built  in  1872.  The  light 
was  discontinued  in  1892  as  no  longer  needed. 

The  cost  of  establishing  this  station  was  $55,775 ;  it  consumed  301  gallons  of  min- 
eral oil  annuaUy,  and  it  had  two  keepers  who  received  respectively  $560  and  $456 
each  year. 

CALCASIEU  LIGHT-HOUSE. 

This-light  house,  located  at  the  entrance  to  the  Calcasieu  River,  Louisiana,  is  a 
specimen  of  the  type  of  the  river  and  harbor  structure  placed  on  screw-pile  founda- 
tions in  the  Southern  waters  whore  there  is  no  danger  from  ice.  It  shows  a  fixed 
white  fourth-order  light  53  feet  above  the  water  which  is  visible  about  14f  mile^. 

It  cost  $14,000  to  establish  this  structure ;  some  204  gallons  of  mineral  oil  are  yearly 
consumed  here ;  and  the  station  is  cared  for  by  a  single  keeper  who  is  paid  therefor,  at 
the  rate  of  $680  a  year. 

PIEDRAS  BLANCAS  LIGHT-HOUSE. 


This  light-house^  which  stands  on  a  bluff  80  feet  high,  overlooking  the 
Ocean,  at  the  entrance  to  San  Simeon  Bay,  California,  Is  a  fine  specimen  of  the  tower 
used  on  such  elevations.  This  structure  is  of  brick  with  iron  trimmings.  It  is  90 
feet  high  and  carries  a  first-order  light  170  feet  above  sea  level.  The  light,  which  if 
visible  nearly  22  miles,  is  fixed  white,  varied  by  a  white  flash  every  15  seconds. 

It  cost  $90,000  to  establish  this  station ;  its  yearly  consumption  of  mineral  oil  is 
about  1^862  gallons.  The  yearly  pay  of  the  three  keepers  employed  here  is  $800,  $600, 
and  $650,  respectively. 

MARE  ISLAND  LIGHT-HOUSE. 

The  Mare  Island  light-house  is  a  fair  type  of  the  harbor  light  used  in  many 
sheltered  places.  It  is  at  the  entrance  of  Karquines  Strait  from  San  Pablo  Bay, 
California.  A  small  square  tower,  surmounted  by  a  lantern,  rises  from  the  roof  of 
the  keeper's  dwelling.  The  fourth-order  white  light,  which  is  76  feet  above  the  eea 
level,  can  be  seen  16^  miles.  The  fog  signal  is  a  bell  struck  by  machinery  every  10 
seconds. 

This  station  cost  $20,000  to  establish;  it  burns  138  gallons  of  mineral  oil  each 
year,  and  the  two  keepers  here  employed  receive  the  one  $800,  and  the  other  $375 
annually. 

THE  WESTERN  RIVER  LIGHT. 

A  good  picture  of  a  post  light  of  the  kind  indicated  by  the  model  described  on  a 
preceding  page,  was  shown. 


Light-House  at  Clsvelano,  Ohio,  Lake  Erie. 
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XVI.— Light-House  Stram  Tbndrrs. 

The  DahUa,'vL  water  color  of  which  was  exhibited,  shows  the  average  steam  light- 
house tender  on  the  Great  Lakes.  She  is  built  of  iron,  is  141  feet  0  inches  long,  25 
feet  wide,  and  10  feet  6  inches  deep.  Her  custom-house  measurement  is  333  tonSi 
She  draws  7  feet  6  inches,  and  cost  when  completed,  futnished^  and  fully  equipped 
for  service,  $90,000,  the  amount  appropriated  for  her  construction.  The  Dahlia  was 
built  in  Philadelphia  in  1873-'74  and  was  brought  around  through  the  St.  Lawrence 
and  Canadian  canals  to  the  lakes.  Her  sea  speed  is  9  knots  per  honr  with  25  pounds 
of  steam. 

During  the  summer  and  fall  of  1892,  she  was  employed  in  deliyering  fuel,  supplies^ 
and  rations  to  the  light-ships,  light-stations,  and  fog  signals  on  Lake  Michigan* 
After  that,  the  season  being  well  advanced,  she  took  up  all  the  buoys  in  Lake  Mich- 
igan, and  then  went  out  of  commission  and  wintered  in  Chicago.  On  the  opening 
of  navigation  in  the  spring  of  1893,  she  replaced  all  the  buoys  in  Lake  Michigan, 
and  then  laid  the  electric  cable  and  placed  the  electric  buoys  on  the  Chicago  water 
front.  Her  crew  consists  of  15  men  and  5  officers.  The  cost  of  her  maintenance  for 
the  fiscal  year  which  ended  on  June  30,  1893,  was  $16,603.30,  including  repairs. 

There  are  required  for  maintaining  the  efficiency  of  the  Light-House  Service,  30 
steam  tenders,  2  schooners,  and  8  steam  launches.  The  seacoasts,  the  lakes  and  the 
great  Western  rivers  are  divided  into  sixteen  light-house  districts.  Each  district  is 
under  the  charge  of  a  light-house  inspector  who  is  an  officer  of  the  U.  S.  Navy,  and 
of  a  light-house  engineer,  who  is  an  officer  of  the  Corps  of  Engineers  of  the  U.  8. 
Army.  As  a  rule,  each  inspector  has  a  steamer  which  he  uses  in  laying  or  replacing 
buoys  and  in  inspecting  or  supplying  light-stations.  Each  engineer  has,  wheu 
needed,  one  or  more  steamers  at  his  control  for  purposes  of  construction  and  repair. 
The  Dahlia  which  was  frequently  seen  at  the  Casino  dock  of  the  Exposition,  and 
the  model  of  which  was  shown  in  the  light-house  indoor  exhibit,  was  a  fair  specimen 
of  the  average  light-house  tender. 

XVII.— Photographs. 

Some  large  framed  photographs,  measuring  12  by  18  inches,  were  shown.  They  were 
of  the  following-named  stations : 

PRXFIRLD  RRRF  L1GHT-HOU8X. 

• 

This  light-house  stands  on  a  reef  about  2  miles  from  land  in  Long  Island  Sound, 
off  Bridgeport  Harbor,  Connecticut.  It  was  built  in  1872-73,  on  a  riprap  founda- 
tion 108  feet  in  diameter  at  the  base  and  rising  up  to  low-water  mark.  On  this 
foundation  stands  a  pier  18  feet  high,  48|  feet  in  diameter  at  the  bottom,  and  46^ 
feet  at  the  top.  The  pier  is  surmounted  by  a  granite  dwelling  and  tower,  from 
which  is  shown  at  54  feet  above  sea  level  a  flashing  red  light  which  can  be  seen 
from  a  distance  of  14f  miles. 

It  cost  $55,000  to  establish  this  station ;  253  gallons  of  mineral  oil  are  yearly  eon- 
sumed  here,  and  the  two  assistant  keepers  receive  respectively  $600  and  $420  per 
year  for  their  services. 

The  light  serves  to  guide  vessels  Into  Bridgeport  Harbor  and  into  the  harbor  of 
refuge  at  Black  Rock,  Connecticut.  It  also  serves  as  a  coast  light  for  vessels  bound 
up  or  down  Long  Island  Sound.  The  fog  signal  is  a  DaboU  trumpet  with  blasts  of 
3  seconds  followed  by  silent  intervals  of  17  seconds.  The  trumpet  is  supplemented 
by  a  bell  which  can  be  struck  by  machinery  a  double  blow  every  20  seconds.  It 
was  in  operation  467  hours  during  the  fiscal  year  which  ended  June  30, 1893,  and 
burned  but  3|  tons  of  coal. 

Tke  Daholl  trumpet  was  invented  by  Mr.  C.  L.  Daboll,  of  Connecticut,  who  was 
ezpeiimenting  to  meet  the  announced  wants  of  the  U.  S.  Light-House  Board.    The 
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largesfi  of  them  consists  of  a  huge  trampet  17  feet  long,  with  a  throat  3^  inches  in 
diameter,  and  a  jflarin^  mouth  38  inches  acrosH.  In  the  trampet  is  a  resounding  cat- 
ity  and  a  tonguo-like  steel  reed  10  inches  long,  2f  inches  wide,  1  inch  thick  at  itg 
fixed  end  and  half  that  at  its  free  end.  Air  is  condensed  in  a  reservoir  and  driTeo 
through  the  trumpet  by  hot  air  or  steam  machinery  at  a  pressnre  of  from  15  to  20 
pounds,  and  is  capable  of  making  a  shriek  which  can  be  heard  at  a  great  distance 
for  a  certain  number  of  seconds  each  minute  by  about  one-quarter  of  the  power 
expended  in  the  case  of  the  whistle.  In  certain  experiments  against,  at  right  anglesj 
and  at  other  angles  to  the  wind,  the  trumpet  stood  first  and  the  whistle  came  next 
in  power.  But  in  the  trial  of  the  relative  power  of  various  instruments  made  in  1874, 
by  Gen.  Duane,  U.  S.  Army,  then  light-house  engineer,  the  12-inch  whistle  was  repor- 
ted a«  exceeding  the  first-class  D  aboil  trumpet.  The  trumpet  has  done  good  work  at 
various  British  stations,  making  itself  heard  from  5  to  10  miles.  The  engineer  in 
charge  of  the  light- houses  of  Canada  reports  that — 

''The  expense  for  repairs  and  the  frequent  stoppages  to  make  these  repairs  during 
the  four  years  they  continued  in  use  made  them  (the  trumpets)  expensive  and  unre- 
liable. The  frequent  stoppages  during  foggy  weather  made  them  sources  of  danger 
instead  of  aids  to  navigation.  The  sound  of  these  trumpets  has  deteriorated  daring 
the  last'year  or  so." 

Gen.  Duane,  reporting  as  to  his  experiments  in  1881,  says: 

"The  DaboU  trumpet,  operated  by  a  caloric  engine,  should  only  be  employed  in 
exceptional  cases,  such  as  at  stations  where  no  water  can  be  procured  and  where 
from  the  proximity  of  other  signals  it  may  be  necessary  to  vary  the  nature  of  the 
sound." 

Thus  it  would  seem  that  the  Daboll  trumpet  is  an  exceptionally  fine  instrument, 
producing  a  sound  of  great  penetration  and  of  sufficient  power  for  ordinary  practi- 
cal use,  but  that  to  be  kept  going  it  requires  skillful  management  and  constant  care. 

The  fog  signal  in  use  at  Penfield  Reef  light-station  is  nn  improvement  on  the  above- 
<1  escribed  instrument.  It  is  operated  by  a  Rider  hot-air  engine,  in  duplicate.  The 
machinery  is  so  much  simplified  that  the  light-keeper  readily  keeps  it  in  order,  and 
its  consumption  of  fresh  water  and  coal  is  so  small  that  it  is  quite  economical  to  ran. 
This  last  is  a  point  of  importance  in  a  station  like  Penfield  Reef,  where  there  is  scmt 
room  for  the  storage  of  fresh  water  and  fuel. 

BLOCK   ISLAND  LIGHT-HOUSE. 

The  Block  Island  light-house  figured  in  the  photograph  is  a  square  brown  tower 
rising  from  one  gable  of  a  gray  granite  dwelling  which  stands  on  a  high  blnif 
overlooking  the  entrance  to  Long  Island  Sound.  The  light,  which  is  61  feet  above 
sea  level  and  is  visible  15^  miles,  is  fixed  white.  It  was  established  in  1829,  but  was 
rebuilt  in  1867.  It  was  placed  here  to  guide  vessels  clear  of  the  low  sand  point 
extending  out  to  sea  something  more  than  a  mile  from  the  light-house. 

It  cost  $15,000  to  establish  this  station;  it  consumes  235  gallons  of  mineral  oU 
each  year,  and  its  one  keeper  receives  $560  per  year. 

NEWPORT  HABBOR  LIGHT-HOUSE. 

Newport  Harbor  light-house  is  on  Goat  Island,  Rhode  Island.  This  light  was 
established  in  1823,  but  it  was  rebuilt  in  1865.  Tlie  white  stone  to^er,  29  feet  high, 
with  its  attached  keeper*s  dwelling,  stands  on  the  end  of  the  breakwater.  The 
occulting  fixed  white  light  is  described  on  a  foregoing  page.  It  is  seen  for  15  sec- 
onds and  eclipsed  for  5  seconds,  thus  exhibiting  characteristics  which  differentiate 
it  from  all  the  other  many  and  varied  lights  in  the  harbor,  afioat  or  ashore.  It  is 
used  to  guide  vessels  through  the  north  entrance  to  Newport  Harbor. 

This  station  cost  $6,000  to  establish ;  it  consumes  yearly  about  289  gallons  of  mis- 
eral  oil,  and  its  single  keeper  receives  $600  a  year  for  his  services. 
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OLD  FIELD  POINT  LIGHT-HOUBE. 

Old  Field  Point  light-house  is  on  the  south  side  of  Long  Island  Sonnd,  nearly 
opposite  Bridgeport,  Conn.  The  foarth-order  fixed  white  light  is  shown  from  a 
square  tower  rising  from  the  gable  end  of  a  gray  two-story  granite  dwelling,  which 
gives  it  a  church-like  appearance.  The  station  was  established  in  1823,  but  the 
stmetnre  was  replaced  in  1869  with  this  unique  building.  The  light  is  79  feet  above 
sea  level,  and  is  visible  for  16|  miles. 

It  cost  $12,000  to  establish  this  station;  151  gallons  of  mineral  oil  are  burned liere 
each  year,  and  the  one  keeper  employed  receives  $520  a  year. 


LITTLE  OTTLL  ISIJkND  LIGHT-HOUSE. 

Little  Gull  Island  light-house  is  located  on  quite  a  small  rocky  islet  on  the  south 
side  of  the  main  easterly  entrance  to  Long  Island  Sound,  where  it  is  within  sight  of 
more  lights  and  within  earshot  of  more  fog  signals  perhaps  than  any  other  of  its 
importance.  The  bulk  of  the  commerce  which  gt>es  through  Long  Island  Sound 
either  way  uses  it  as  a  guide.  The  fixed  white  second-order  light,  which  is  visible 
19i  miles,  is  shown  from  a  gray  granite  tower  74  feet  high ;  this  is  connected  with  a 
keeper's  dwelling  of  red  sandstone,  and  both  stand  on  a  granite  pier.  Tides  and 
currents  ran  with  great  swiftness  and  power  through  this  narrow  channel.  Many 
vessels  come  to  grief  here.  Fogs  prevail,  and  the  most  perplexing  aberration  of  the 
audition  of  fog  signals  is  prevalent  in  this  vicinity.  Hence  Little  Gull  Island  fog 
signal  has  been  several  times  under  the  observation  of  scientists  who  were  trying  to 
determine  the  laws  of  sound  which  govern  these  aberrations,  but,  unhappily,  so  far 
without  success. 

It  cost  $22,500  to  establish  Little  Gull  Island  light-station ;  797  gallons  of  min- 
eral oil  are  yearly  burned  here,  and  the  three  keepers  employed  receive  respectively 
$680,  $500,  and  $450  per  year. 

The  8te€Lm  siren. — The  siren,  which  is  the  fog  signal  used  at  Little  Gull  Island  light- 
station,  was  adapted  from  the  instrument  invented  by  Cagniard  de  la  Tour,  under 
the  guidance  of  Prof.  Henry,  then  member  of  the  Light-House  Board,  when  it  was 
adopted  for  use  as  a  fog  signal.  The  siren  consists  of  a  huge  trumpet,  with  a  wide 
mouth  and  »  narrow  throat,  and  is  sounded  by  driving  steam  through  a  disk  placed 
in  its  throat.  In  this  disk  are  12  radial  slits;  back  of  the  fixed  disk  is  a  revolving 
plate  containing  as  many  similar  openings.  The  plate  is  rotated  2,400  times  each 
minute,  and  each  revolution  causes  the  escape  and  interruption  of  12  jets  of  steam 
through  the  openings  in  the  disk  and  rotating  plate.  In  this  way  28,800  vibrations 
are  given  daring  each  minute,  and  as  the  vibrations  are  taken  up  by  the  trumpet  an 
intense  beam  of  sound  is  projected  from  it.  The  siren  can  be  operated  under  a  pres- 
sure of  72  pounds  of  steam,  and  may  be  heard,  under  favorable  circumstances,  from 
20  to  30  miles.  '*Its  density,  quality,  pitch,  and  penetration  render  it  dominant 
over  such  other  noises  after  all  other  signal  sounds  have  succumbed.''  It  is  made  of 
various  sizes  or  classes,  the  number  of  slits  in  its  throat-disk  diminishing  with  its 
size.    The  dimensions  given  above  are  those  of  the  largest. 

The  experiments  made  by  Gen.  Duane,  U.  S.  Army,  then  light-house  engineer,  with 
these  three  machines  show  that,  all  other  things  being  equal,  the  siren  can  be  heard  the 
farthest,  the  steam  whistle  stands  next  to  the  siren,  and  the  trumpet  comes  next  to 
the  whistle.  The  machine  which  makes  the  most  noise  consumes  the  most  fuel. 
From  the  average  of  the  tests  it  appears  that  the  power  of  the  first-class  siren,  the 
li2-inch  whistle,  and  the  first-class  Daboll  trumpet  are  thus  expresiKed:  Siren  9, 
whistle  7,  trumpet  4 ;  and  their  relative  expenditure  of  fuel  thus :  Siren  9,  whistle 
3,  trumpet  1. 

Sound  sisals  constitute  so  large  a  factor  in  the  safety  of  the  navigator  that  the 

cienti&ts  attached  to  the  light-house  establishments  of  the  various  countries  have 

given  mach  attention  to  their  production  and  perfection,  notably  Repere  in  France, 
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Tyndall  in  England,  and  Henry  in  this  conntry.  The  snccess  of  the  United  SUtei 
haa  been  such  that  other  countries  have  sent  commissionB  here  to  study  our  syBtanL 
That  sent  by  England  in  1872,  of  which  Sir  Frederick  Arrow  was  chairmaD  and 
Capt.  Webb,  R.  N.,  recorder,  reported  so  favorably  on  it  that  since  then  "22Airens 
have  been  placed  at  the  most  salient  light-houses  on  the  British  coaata,  and  16  on 
light-ships  moored  in  position  where  a  guiding  signal  is  of  the  greatest  service  to 
passing  navigation. '' 

The  trumpet,  siren,  and  whistle  are  capable  of  such  arrangement  of  length  of 
blast  and  interval,  and  of  succession  of  alternation,  as  to  identify  the  location  of 
each,  so  that  the  mariner  can  determine  his  position  by  these  sounds. 

In  this  country  there  were  in  operation  in  July,  1893,  one  hundred  and  fourtwn 
fog  signals  operated  by  steam  or  hot  air,  and  the  number  is  to  be  increaaed  to  the 
argent  demands  of  commerce. 

HUXTINO  ISLAND  LIGHT-HOUSE. 

Hunting  Island  light-house  i's  located  off  the  coast  of  South  Carolina.  The  oomol 
tower  is  of  cast  iron  with  brick  lining.  It  was  originally  erected  in  1875  on  a  rite 
fully  a  quarter  of  a  mile  back  i^om  the  sea.  The  Light-House  Board  was  then  criti- 
cised for  placing  it  so  far  from  the  water.  But  the  site  became  so  eroded  by  the 
action  of  the  waves  that  it  was  necessary  to  take  the  structure  down  and  reerect  it 
in  1889  at  a  point  a  mile  and  a  quarter  to  the  southward.  The  original  cost  of  the 
light-house  was  $102,000;  the  cost  of  taking  it  down  and  rebuilding  it  was  $5I,O0D. 
Being  built  of  iron  its  removal  became  poHsible.  The  light  shown  is  white,  of  thi 
second  order,  and  flashes  every  30  seconds.  The  tower  being  121  feet  high  aud  12 
feet  above  the  level  of  the  sea,  gives  the  light  a  height  of  133  feet  and  makes  it 
visible  something  more  than  20^  miles. 

This  station  bums  470  gallons  of  oil  each  year,  and  it  is  cared  for  by  three  keepen, 
who  receive,  respectively,  $740,  $540,  and  $490  per  year  for  their  services. 

FORT  SUMTER  LIGHT-HOUBB. 

Fort  Simiter  light-house  is  a  white  framework  25  feet  high,  standing  on  the  noitl- 
west  face  of  Fort  Sumter  in  the  harbor  of  Charleston,  S.  C,  into  which  harbor  it  serrei 
as  a  guide.  It  was  established  in  1855,  but  it  was  sadly  injured  during  the  late  war 
of  the  rebellion  by  the  fire 'of  the  Confederates  on  Fort  Sumter,  and  then  ntterlj 
destroyed  by  the  fire  of  the  Federal  guns,  it  was  rebuilt  in  1866.  The  light  is  51  fee( 
above  sea  level  and  is  visible  14^  miles.  It  is  chiefly  notable  for  what  it  has  soffeic^ 
and  survived. 

There  are  115  gallons  of  mineral  oil  consumed  yearly  in  maintaining  this  light- 
station,  and  its  one  keeper  receives  $560  per  year  for  his  services. 

ST.   AUGUSTINE  LIGHT-HOUSE.      (See  p.  251.) 

This  light-house  is  on  Anastasia  Island,  near  St.  Augustine,  Fla.  Its  conical  briek 
tower,  150  feet  high,  is  visible  to  the  mariner  for  a  long  distance.  As  it  might  be 
mistaken  by  day  for  any  of  the  other  high  brick  towers,  the  shaft  is  colored  witb 
black  and  white  spiral  bauds,  giving  it,  as  has  been  said,  the  appearance  of  i  bar- 
ber's pole.  The  tower  stands  11  feet  above  the  level  of  the  sea,  so  that  the  light  if 
161  feet  above  high  water,  and  is  visible  nearly  21|  miles.  It  is  a  fixed  white  light 
varied  by  a  white  flash  every  3  minutes. 

It  cost  $105,000  to  establish  this  station ;  the  light  consumes  about  2,238  gaUonsaf 
oil  a  year  and  the  three  keepers  employed  here  are  paid  respectively  $720,  $500,  and 
$450  for  their  services. 

AMELIA   ISLAND  LIGHT-HOUSE. 

This  light-house  is  a  white  brick  tower  58  feet  high  which  stands  on  ^ 
lowland  near  the  entrance  to  the  harbor  of  Femandina,  Fla.    The  light,  whiek 
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is  of  the  third  order  and  flashes  white  every  90  seconds,  is  107  feet  above  sea  level 
and  is  visible  ISf  miles.  The  photograph  shows  its  great  use  as  a  day  mark  for 
vessels  making  this  landfall. 

It  cost  $17,000  to  establish  this  light-station ;  278  gallons  of  mineral  oil  ore  yearly 
consqmed  here,  and  its  one  keeper  is  paid  at  the  rate  of  $660  per  year. 

ST.   JOHNS  RIVER  UGHT-HOD8K. 

St.  Johns  River  light-house  is  a  brick  tower  74  feet  high,  built  in  1869  to  replace 
the  old  structure  which  was  erected  in  1829.  It  stands  on  low  ground  only  3 
feet  above  sea  level,  near  the  mouth  of  St.  Johns  River.  The  fixed  white 
third-order  light  is  visible  16f  miles  and  is  the  guide  to  the  many  vessels  making  for 
Jacksonville,  Fla. 

It  cost $25,000  to  establish  St.  Johns  Riyer  light-station;  308  gallons  of  mineral  oil 
are  yearly  burned  here,  and  the  one  keeper  is  paid  $660  a  year  for  his  services. 

SAND  KET  LIGHT-BOUSE. 

Sand  Key  light-house  is  an  iron  pyramidal  framework  on  a  pile  foundation 
inclosing  a  square  dwelling,  connected  by  a  cylindrical  staircase  with  a  lantern 
which  is  109  feet  above  sea  level.  The  tower  was  built  in  1853.  It  stands  on  a  small 
temporary  islet  of  sand  and  shells  on  the  Florida  Reef,  about  7  miles  from  Key  West. 
The  light,  which  is  of  the  tirst.order,  is  visible  18f  miles.  It  is  quite  peculiar  in  its 
complex  and  highly  useful  arraugement,  for,  in  certain  directions,  it  shows  fixed 
white  for  60  seconds,  varied  in  the  next  minute  by  a  white  10-seoond  flash.  This  is 
preceded  and  followed  by  partial  eclipses  of  25  seconds.  In  certain  other  sectors 
the  light  is  fixed  red  for  1  minut«  and  is  varied  in  the  next  minute  by  a  red  10-second 
flash,  preceded  and  followed  by  25-second  partial  eclipses.  This  arrangement,  which 
seems  so  complicated  in  description,  is  quite  simple  in  production.  It  is,  in 
effect,  a  plan  by  which  a  red  light  plays  with  great  brilliancy  and  irequenoy  on  the 
dangerous  waters,  while  the  white  light  constantly  indicates  the  path  of  safety. 
This  enormous  structure  stands  on  the  center  of  Sand  Key,  but  it  is  only  350- yards 
from  the  deep  waters  of  the  Gulf  of  Mexico. 

It  cost  $126,335  to  establish  Sand  Key  light-station ;  2,211  gallons  of  mineral  oil  are 
yearly  consumed  here,  and  the  three  keepers  employed  at  this  isolated  station  receive 
$800,  $480,  and  $475  per  year,  respectively. 

GROS8EPOINT  UGHT. 

This  light  is  near  Evanston,  Lake  Michigan,  about  12  miles  north  of  Chicago.  It 
is  shown  from  a  conical  brick  tower  90  feet  high,  built  in  1873.  The  light  is  119^ 
feet  above  the  lake  level  and  is  visible  19^  miles.  It  is  a  second-order  fixed  white 
light  varied  by  a  red  flash  every  3  minutes.  The  fog  signal  is  a  10-inch  steam  whistle 
which,  during  fogs,  gives  a  blast  of  5  seconds,  followed  by  silent  intervals  of  20  and 
40  seconds,  thus : 

Blast,      *         Silent  interval,  Blast,  Silent  interval^ 

~5  seconds.  20  seconds.  5  seconds.  40secondsr 

The  coast  light  shown  from  it  is  of  great  use  to  vessels  going  to  and  from  Chicago. 

This  station  cost  $55,000  to  establish;  it  consumes  yearly  about  781  gallons  of 
mineral  oil  and  it  employs  three  keepers,  who  receive,  respectively,  $675,  $500,  and 
$425  per  year. 

The  fog  signal  at  Grossepoint  is  a  steam  whistle  in  duplicate.  It  was  in  operation 
during  the  season  of  navigation  of  the  fiscal  year  which  ended  June  30, 1893,  for  504 
hours,  in  which  time  it  consumed  31  tons  of  coal. 

The  steam  whistle  as  a  fog  signal  at  Grossepoint. — It  appears,  from  the  evidence 
given  in  1845,  before  the  select  committee  raised  by  the  English  House  of  Commons, 
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that  the  nse  of  the  locomotive  whistle  as  a  fog  signal  was  first  suggested  by  Mr.  A. 
Gordon,  C.  £.  But  it  is  conceded  that  Mr.  C.  L.  DaboU,  under  the  direction  of 
Prof.  Henry,  and  at  the  instance  of  the  U."S.  Light- House  Board,  first  practically 
used  it  as  a  fog  signal  by  erecting  one  for  use  at  Beavertail  Point,  in  Narraganaet^ 
Bay.  The  sounding  of  the  whistle  is  described  ''as  caused  by  the  vibration  of  the 
column  of  air  contained  within  the  bell  or  dome,  the  vibration  being  set  np  by  the 
impact  of  a  current  of  steam  or  air  at  a  high  pressure/'  It  is  noted  that  the  energy 
so  excited  expends  its  chief  force  in  the  immediate  vicinity  of  its  souree,  and  may 
be  regarded,  therefore,  as  to  some  extent  wasted.  The  sound  of  the  whistle,  moie^ 
over,  is  diffused  equally  on  all  sides.  Difference  in  pitch  is  obtained  by  altering  the 
distance  between  the  steam  orifice  and  the  rim  of  the  drum.  When  brought  eloae 
to  each  other,  say  within  half  an  inch,  the  sound  produced  is  very  shrill,  but  it 
becomes  deeper  as  the  space  between  the  rim  and  the  steam  or  air  orifice  ia 
increased. 

The  steam  fog  whistle  is  the  same  instrument  ordinarily  used  on  steamboats  and 
locomotives.  It  is  from  6  to  18  inches  in  diameter,  and  is  operated  by  steam  under 
a  pressure  of  from  50  to  100  pounds.  An  engine  takes  its  steam  from  the  same 
boiler,  and  by  an  automatic  arrangement  shuts  off  and  turns  on  the  steam  by 
opening  and  closing  its  valves  at  determined  times.  The  machinery  is  simple,  the 
piston  pressure  is  light,  and  the  engine  requires  no  more  skilled  attention  than  does 
an  ordinary  stationary  engine. 

The  result  of  the  experiments  made  by  Prof.  Henry  and  Gen.  Duane  for  the  U.  S. 
Light-House  Board,  reported  in  1874,  goes  to  show  that  the  steam  whistle^ could  be 
heard  far  enough  for  practical  use  in  many  positions.  Prof.  Henry  found  that  be 
could  hear  a  6-inch  whistle  7^  miles  with  a  feeble  opposing  wind.  Gen.  Duane  heard 
the  10-inch  whistle  at  Cape  Elizabeth  at  his  house  in  Portland,  Me.,  9  miles  distant, 
whenever  it  was  in  operation.  He  heard  it  best  during  a  heavy  northoaat  snow- 
storm, the  wind  blowing  then  directly  from  him,  and  toward  the  source  of  the 
s6und.  Gen.  Duane  also  reported  that  ''there  are  6  fog  signals  on  the  coast  of 
Maine;  these  have  frequently  been  heard  at  the  distance  of  20  miles,"  which  dis- 
tance he  gives  as  the  extreme  limit  of  the  12-inch  steam  whistle. 

SPECTACLE    REEF    LIGHT-HOUSE.    " 

This  light-house  is  shown  by  model  as  well  as  photograph.  An  account  of  the 
structure  is  given  on  a  preceding  page. 

PIGEON  POINT  LIGHT-HOUSE. 

This  light-house  is  shown  in  two  photographs.  This  structure  is  situated  on  the 
extremity  of  Pigeon  Point,  California,  overlooking  the  Pacific,  about  halfway 
between  the  Golden  Gate  and  Monterey  Bay.  The  conical  brick  tower  is  100  fe^t 
high,  but  as  it  is  placed  on  a  50-foot  bluff,  the  light  is  150  feet  above  the  water  and 
is  visible  21^  miles.  This  first-order  light  flashes  white  every  10  seconds.  The  steam 
whistles  during  the  fog  sound  thus : 

Blast,  Silent  interval,  _^Blast,  Silent  interval, 

4  seconds.  7  seconds.  4  seconds.  45  seconds. 

This  light  is  of  much  service  to  vessels  bound  north  to  San  Francisco,  or  going 
south  from  the  Golden  Gate. 

Pigeon  Point  light-station  cost  $90,000  to  establish;  it  consumes  yearly  about 
1,943  gallons  of  mineral  oil,  and  it  employs  four  keepers,  who  receive,  respectively. 
$800,  $600,  $550,  and  $500  per  year. 

The  two  fog  signals  used  at  this  station  are  a  10-inch  and  a  12-inch  steam  whistle. 
The  first  named  is  kept  in  reserve.  The  12-inch  whistle  was  in  operation  698  hours 
during  the  fiscal  year  which  ended  on  June  30,  1893,  and  it  burned  in  that  time  68 
cords  of  wood. 
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SCKEW-PILE  LIGHT-HOUSE. 

The  screw -pile  light-house  aDd  the  first-class  light-ship  shown  in  photographs  are 
hoth  described  on  preceding  pages.     A  model  of  the  latter  was  also  shown. 

STONK   DAY   BEACON. 

The  stone  day  beacon  shown  in  photograph  is  a  fait*  specimen  of  such  strnotures. 
It  is  a  conical  stone  pier  built  of  six  courses  of  dimension  stone  upon  a  riprap  foun- 
dation. It  is  15  feet  across  at  the  top  and  17  feet  across  at  mean  high  water.  An 
iron  column  surmounted  by  a  spherical  iron  cage  rises  from  the  pier.  Strongly  sa 
these  day  marks  are  built,  a  number  of  them  have  been  more  or  less  damaged  and 
even  overthrown  by  the  irresistible  thrust  of  the  ice  fields  when  they  move  out  of 
harbors.    There  are  more  than  four  hundred  day  marks  of  various  kinds  in  service. 

LIGHT-STATIONS  IN  THE  FIRST  AND  SECOND   LIGHT-UOUSE  DISTRICTS. 

Photographs  of  all  the  light-stations  in  the  first  and  second  light-house  districts 
were  shown,  during  the  last  days  of  the  Exposition,  in  frames  hinged  to  a  section  of 
a  mast,  from  which  the  lens  lantern,  arranged  in  groups,  for  small  light-ships,  had 
been  shown.  These  photographs  measured  4  by  6  inches;  the  frames  in  which  they 
were  shown  measured  28  by  30  inches.  They  presented  an  interesting  and  consecu- 
tive view  of  the  light-houses  on  the  New  £  nglaud  coast,  showing  something  of  their 
relation  to  each  other. 

XVIII.— Light-House  Keepers. 

One  of  the  keepers  of  the  Chicago  Harbor  light-house  was  on  duty  in  full  uniform 
in  connection  with  the  light-house  exhibit  in  the  Govcmm«*nt  building.  He  will 
be  pleasantly  remembered  by  many  visitors  for  his  courtesy,  and  especially  for  the 
intelligent  answers  he  gave  to  their  many  questions,  lliis  man  was  a  good  specimen 
of  his  class. 

Light-house  keepers  are  appointed  by  the  Secretary  of  the  Treasury  on  the  recom- 
mendation of  the  Light-House  Board.  The  candidate,  however,  receives  at  first 
only  an  acting  appointment.  If,  after  serving  some  three  months,  he  passes  the 
examination  of  the  officer  of  the  U.  S.  Navy  who  is  the  light-house  inspector 
of  that  district,  the  candidate  receives  a  full  appointment;  failing  to  pass  that 
examination,  he  is  dropped  from  the  service. 

The  appointment  of  light-house  keepers  is  restricted  to  those  who  can  read,  write, 
keep  accounts,  are  able  to  do  the  requisite  manual  labor,  to  pull  and  sail  a  boat,  and 
have  enough  mechanical  ability  to  make  the  necessary  minor  repairs  about  the 
premises,  and  keep  them  whitewashed  or  painted,  and  in  order. 

Although  but  one  grade  of  keeper  is  recognized  by  law,  usage  has  divided  keepers 
into  a  number  of  grades,  with  different  pay  as  well  as  different  duties,  and  with 
promotion  running  through  various  grades.  At  one  light-house  there  may  be  but 
one  keeper;  at  another  a  principal  keeper  and  an  assistant.  There  is  a  station 
where  there  is  a  principal  keeper  with  four  assistants.  The  fourth  assistant  light 
keeper  has  the  lowest  grade  and  the  lowest  pay.  The  others  were  appointed  to  the 
lowest  gra<le  and  were  promoted  as  merit  was  shown  and  vacancies  occurred.  Or, 
they  may  have  been  transferred  and  promoted  from  another  station.  Although  per- 
sons are  appointed  to  the  service  and  assigned  to  a  given  station,  they  are  transferred 
from  one  station  to  another,  as  the  interest  of  the  service  may  demand .  Young  men  who 
have  seen  some  sea  service  are  preferred  as  assistants  at  the  larger  stations.  At  sta- 
tions requiring  but  one  keeper,  retired  sea  captains  who  have  families  are  f^quently 
selected.  At  those  stations  where  there  are  fog  signals  it  is  customary,  however,  to 
have  one  assistant  who  is  able  to  operate  its  machinery  and  keep  it  in  repair.  He  is 
usually  one  who  has  a  certificate  as  a  steam  engineer,  and  is  something  of  a  machinist. 
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Such  persons  are  graded  and  paid  at  a  higher  rate  on  their  original  entry  into  tk 
service  than  others. 

I  While  many  light-stations  are  located  on  submarine  sites,  the  greater  number  of 
lights  have  connected  with  them  a  little  land,  which  the  keepers  are  encoaragedto 
cultivate.  Hence  small  farms  or  gardens  are  often  connected  with  stations,  whid 
are  cultivated  by  the  keepers'  families. 

JKeepers  are  forbidden  to  ongago  iti  any  business  which  will  prevent  their  presenet 
at  their  stations,  or  the  proper  and  timely  performance  of  their  light-honse  datiei^ 
It  is  no  unusual  thing  to  find  a  keeper  working  at  his  station  as  a  shoemaker,  tailor 
or  in  some  similar  capacity.  There  are  light-keepers  who  fill  a  neighboring  pulpit, 
others  who  hold  commissions  as  justices  of  the  peace,  and  there  are' still  others  wk> 
do  duty  as  school  teachers  without  neglecting  their  light-houses.  Many  penoM 
have  continued  their  professioual  studies  while  doing  good  service  as  light-house 
keepers.  Among  them  are  several  lawyers  who  now  have  a  high  reputation.  And 
there  .is  a  Judge  who  dates  his  taste  for  admiralty  law,  and  something  of  hia  knowl- 
edge as  to  its  practice,  from  what  he  learned  while  one  of  the  keepers  of  a  light- 
house on  the  Florida  reef. 

The  Light-House  Board  has  done  much  to  make  keepers  comfortable.  They  an 
ftimished  with  quarters  for  themselves,  and  in  certain  cases  for  their  familis». 
When'«o  far  distant  from  market  as  to  make  the  expense  of  its  carriage  exceed  itacoftt 
they  are  furnished  with  fuel  and  rations.  Suitable  boats  are  provided  for  statioBS 
inaccessible  by  land ;  and  at  those  stations  on  shore  distant  from  markets  bims 
are  built  for  their  cattle  and  horses.  Something  has  also  been  done  for  the  intel- 
lectual needs  of  the  keepers  and  their  families  by  supplying  them  with  the  libniks 
described  on  a  preceding  page. 

Light-keepers  are,  under  the  law,  paid  an  average  sum  of  $600  a  year;  bnt  tks 
rates  range  in  individual  cases  from  $100  to  $1,000  a  year.  In  March,  1893,  Congrasi 
appropriated  $670,000  for  the  payment  of  its  1,150  keepers. 

In  1883  the  Board  prescribed  dress  and  fatigue  uniforms  for  its  keepers,  aa4 
required  them  to  wear  one -or  the  other  on  all  proper  occasions.  This  they  provide 
at  their  own  personal  cost. 

The  discipline  of  the  service  is  somewhat  rigid,  and  has  been  from  the  be^nniag. 
On  December  31,  1806,  Mr.  Gallatin,  then  Secretary  of  the  Treasury,  placed  the  fal- 
lowing indorsement  on  a  letter : 

''The  part  which  relates  to  the  conduct  of  the  keeper  of  Cape  Henry  light-hoosR 
is  sabmitted  to  the  President  for  his  decision." 

It  was  returned  indorsed : 

<*I  think  the  keepers  of  light-houses  should  be  dismissed  for  small  degrees  of 

remissness,  .because  of  the  calamities  which  even  these  produce,  and  that  the  opinioa 

of  the  collector  in  this  case  is  of  sofiioient  authority  for  the  removal  of  the  present 

keeper. 

"Th.  Jeffbrson." 

Now  the  class  of  men  from  whom  keepers  are  selected  is  so  good  that  the  ponvV 
ment  of  dismissal  is  infrequently  inflicted.  But  it  follows  swiftly  in  two  eaeea.  A 
keeper  found  intoxicated  is  not  only  summarily  dismissed  from  the  service,  bat  be 
is  instantly  ejected  from  the  station ;  and  a  keeper  who  allows  his  light  to  go  out  n 
dismissed  without  regard  to  his  excuse  or  his  previous  good  conduct. 

The  Board  holds  that  it  is  the  duty  of  every  light- keeper  to  stand  by  his  light  ■§ 
long  as  the  light-house  stands.  For  him  to  desert  it  when  it  is  in  danger  is  m 
cowardly  as  for  a  soldier  to  leave  his  guns  on  the  advance  of  an  enemy.  His  failniv 
to  keep  his  light  burning,  especially  in  time  of  danger,  may  oanse  the  wreck  of  Tea- 
sels looking  for  it  and  result  in  the  loss  of  much  property  and  many  lives. 

Keepers  are  trained  to  consider  the  care  of  the  li«^ht  and  the  light-house  propert/ 
their  paramount  duty,  beyond  any  personal  consideration.  Tho  esprit  du  corpa  is 
Buch  that  instances  have  happened  where  the  keepers  on  dnty  have,  as  in  the 


I'^-^Jiaikiii 


H.  REPORT  OF  THE   LIGHT-HOUSE   BOARD.  255 

the  first  light  on  Minots  Ledg«,  gone  down  with  their  light-house  and  died  at 
sir  post.  lu  other  cases  the  keeper  has  saved  his  lens,  letting  his  family  shift  for 
)mselves.  There  are  repeated  instances  where  the  keeper  has  saved  his  light- 
use  property  and  lost  his  own.  One  instance  of  heroism  is  that  of  the  keepers  of 
arps  Island  light- honse,  in  Chesapeake  Bay.  The  structure  was  lifted  from  its 
indation  in  Febraary,  1881,  thrown  over  on  its  side,  and  carried  away  by  ice.  The 
operand  his  assistant  clung  to  the  floating  house,  and,  although  one  of  their  boats 
nained  uninjured,  they  drifted  in  the  bay  16^  hours  without  fire  or  food,,  always 
imminent  danger,  as  the  heavy  floating  ice  often  piled  up  against  and  threatened 
swamp  the  house.  It  grounded,  however,  full  of  water,  on  an  island  shortly  after 
dnight,  at  high  tide.  Satisfied  that  it  would  not  float  ofif  again,  soon  the  two 
epers  got  ashore,  and  when  the  tide  had  fallen  they  returned,  sav^d  and  took  to 
9  shore  the  lens,  its  pedestal,  the  oil,  the  library  (much  damaged  by  water),  and  even 
)  empty  oil  cans,  and  then  reported  the  facta  through  their  inspector  to  the  Board, 
isntime,  the  keepers  of  another  light-house,  fearing  the  ice,  had  deserted  their 
It  and  gone  ashore.  The  fact  that  no  vessels  could  have  needed  their  light  while 
9  ice  remained  unbroken,  and  that  they  returned  to  their  post  when  the  dauger 
d  passed  did  not  avail  them.  So  soon  as  the  fact  of  their  desertion  was  made 
lown  to  the  Board  they  were  dismissed,  and  the  two  keepers  who  had  spent  those 
rrible  hours  afloat  in  Sharps  Island  light-house,  and  then  saved  its  apparatus, 
ffe  highly  complimented  by  a  letter  direct  from  the  Board  itself,  and  then  were 
'pointed  to  the  deserters'  places. 

While  it  is  no  part  of  the  light-keeper's  duty  as  such  to  look  after  wrecks,  or  to 
ceor  the  distressed,  many  acts  of  heroism  have  been  performed  by  keepers  of  light- 
■uses.  In  those  instances  where,  in  doing  so,  they  have  endangered  their  own 
res,  they  have  received  from  the  Secretary  of  the  Treasury  gold  or  silver,  medals 
proportion  to  the  danger  incurred,  not  as  compensation,  but  rather  as  marks  of 
ipreciation  for  their  services. 

XIX.— The  Open  Air  Exhibit. 

This  exhibit  of  the  Light-House  Establishment  was  made  on  the  space  allotted  for 
e  purpose,  located  to  the  eastward  of  the  Government  building.    It  was  composed 
an  iron  light-house  tower  and  five  buoys,  all  of  which  were  of  life-size.    Some  of 
Am  had  been  in  use,  and  all  were  ready  for  use. 

THE  LIGHT-HOT'SE  TOWER. 

The  tower  exhibited  was  built  for  use  at  the  Waabkaaok  light-station  on  New 
»rk  Bay.  The  work  had  been  done  by  contract  at  Detroit,  Mich.  As  the  site  was 
it  ready  for  its  erection  at  the  tune  of  its  completion,  it  became  possible  to  exhibit 
» tower  at  the  Exposition. 

The  Waackaack  light  tower  is  an  iron  skeleton  structure  surmounted  by  a  parapet 
id  lantern,  accessible  from  below  by  a  spiral  stairway  inclosed  in  an  iron  cylinder. 
*  height  from  base  to  lantern  top  is  106  feet  and  its  weight  is  about  150,000  pounds. 
The  skeleton  structure  which  rests  on  eight  circular  foundation  disks,  anchored  to 
concrete  foundation,  is  composed  of  columns,  sockets,  struts,  and  tension  rods, 
"niing  the  frustum  of  a  square  pyramid,  bounded  on  the  top  by  an  architrave  sup- 
3vtmg  an  octagonal  gallery,  a  circular  parapet  and  a  decagonal  lantern. 
The  frustum  has  a  base  of  28  square  feet;  its  height  is  84  feet  to  the  lower  face  of 
»  architrave,  where  its  sides  form  a  square  of  8  feet  8.66  inches  on  each  side. 
•The  contract  under  which  the  tower  was  built  provided  that — 

The  wrought  iron  to  be  used  for  the  structure  must  be  free  from  imperfeotionH, 
^  TOust  be  capable  of  bearing  a  tensile  strain  of  not  less  than  50,000  pounds  per 
inare  inch  of  cross  section.  All  castings  must  be  entirely  free  from  imperfecti<m9, 
»ch  as  honeycomb,  blowholes,  etc. ;  they  must  be  straight,  out  of  wind,  and  must 
•▼«  a  clean  and  smooth  surface.    The  iron  ia  the  eastings  must  b©  light  gray  in 
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color,  close  grained,  and  of  such  quality  that  a  rough  bar  three-fourth  ineh  sqi 
supported  at  points  12  inches  apart,  will  break  under  a  load  of  not  leas  th«i 
pounds  applied  at  the  center. 

'*The  agent  of  the  Light- House  Board  in  charge  of  the  work  may  test 
of  the  iron  by  straining  or  breaking,  but  no  piece  that  has  been  strained  and 
crippled  shall  be  used  in  the  structure.    The  tests  referred  to  shall  be  at  the 
of  the  contractor. 

''The  boltheads  and  nuts  throughout  the  structure  are  to  be  hexagonal,  if 
otherwise  specified.    The  screw  threads,  must  be  sharp  and  clean  and  the 
proper  lengths.    The  diamond  checkering,  wherever  specified,  is  to  be  at  an  asj 
3(P  to  one  side  of  the  plate,  the  checkers  not  being  longer  than  li  inches, 
brass  must  contain  not  less  than  90  per  cent  of  copper ;  it  must  have  a  clote 
ture,  and  no  scrap  is  to  be  used  in  the  alloy. 

*'  None  but  the  best  workmanship  will  pass  inspection." 

It  was  also  provided  that  all  portions  of  the  work  should  be  thoroughly  insps 
at  the  shops  before  it  was  painted,  and  that  the  contractor  should  ajSbrd  Hat  a^ 
of  the  Light-House  Board  ever^'^  assistance  needed  in  making  this  inspeotioiL 

The  contract  price  was  $11,810  for  the  tower  erected  in  place  on  its  own  fonndali 
The  Government  is  t-o  furnish  the  illuminating  apparatus,  the  lantern  glass,  aii 
prepare  the  foundation  for  the  reception  of  the  tower.  J 

The  tower  was  visited  by  many  persons,  who  studied  this  structure  £rom  eden 
and  mechanical  points  of  view.  I 

As  soon  as  the  Exposition  was  closed,  the  strueture  was  taken  down  and  itsfa 
were  sent  to  Waackaack,  the  plaoe  where  it  has  since  been  erected  for  Ught-hoi»^ 

BUOYS. 

The  buoy  is  to  the  seaman  by  day  what  the  light  is  at  night,  and  what  t^l 
signal  is  in  thick  weather.  It  tells  him  by  its  size,  form,  color,  and  number  be* 
avoid  rocks  and  shoals,  and  shows  the  way  in  and  out  of  harbor. 

In  1852  the  Light-House  Board  had  nearly  1,000  buoys  in  position;  in  1858 il 
1,034 ;  in  1860  it  had  1,738 ;  during  the  war  of  the  rebellion  it  lost  those  on  the 
coasts,  but  in  1867  it  had  so  far  replaced  and  added  to  them  that  it  had  2fi^ 
1875  it  had  3,002,  and  on  June  30,  1893,  it  had  4,469  buoys  in  United  States 
An  appropriation  of  $370,000  was  made  for  maintaining  the  buoyage  of  the  Ui 
States  coasts  during  the  year  ending  June  30, 1894. 

The  buoy  service  has  its  own  code  of  laws,  State  and  national,  a  fleet  of 
steamers  for  its  maintenance,  and  a  corps  of  contractors  to  attend  to  the  bnoy 
coven  and  inlets  impracticable  to  the  steamers.     It  has  its  depots  for  the  stoi 
iron  buoys,^  where  they  are  painted  and  numbered  or  repaired,  and  also  where  ▼ 
buoys  are  made  ready  for  service.    It  has  its  own  directory  printed  yearly, 
volumes,  distributed  gratuitously  for  the  benefit  of  commerce,  in  which  eack 
of  the  nearly  5,000  buoys  is  mentioned  by  name,  located^ by  station,  and  is  d 
by  size,  shape,  color,  number,  and  vicinity. 

Buoys  are  of  wood  or  iron.  The  wooden  or  spar  buoys  are  logs  from  12  to 61 
long,  of  pine,  spruce,  or  cedar,  but  preferably  of  cedar.  The  Board  freqaeatl? 
tracts  for  the  delivery,  at  one  of  its  depots,  of  a  cargo  of  logs,  in  the  rough, 
$10  to  $15  each,  where  they  are  freed  of  their  bark,  smoothed  of  their  pro! 
knots,  painted  to  the  pattern  required  to  tell  their  allotted  story,  and  fitted  at 
larger  end  with  an  iron  sleeve,  to  which  the  stone  or  iron  anchor  can  be  attached 
a  mooring  chain.  Then  they  are  packed  in  classes  or  sizes  on  skids  to  seasoi. 
finally  to  take  their  tour  of  duty  in  the  water  to  replace  others  which  are  t* 
awhile  on  shore,  when  they  are  freed  from  acquired  "barnacles,  take  on  a  tnA 
of  paint,  and,  by  drying,  recover  their  buoyancy.  Spar  buoys  are  classified  ^ 
length  and  thickness,  and  then  by  acquired  color;  bat  they  are  intere 
within  these  conditions. 
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Iron  baoys  are  hollow,  with  air-tight  compartments.  They  are  made  of  boiler 
iron,  being  riveted  ae  are  boilers.  The  three  kinds  are  called  nun,  can,  and  ice  buoys. 
The  nan  buoy  is  conical  in  form ;  the  can  buoy  is  so  slightly  conical  that  it  may 
almost  be  regarded  as  cylindrical  in  shape ;  the  ice  buoy  is  made  much  like  a  spar 
buoy,  of  great  length,  slight  thickness,  and  of  largest  diameter  near  its  middle. 
Each  shape  is  classified  by  size,  and  diversified  by  color  and  number.  They  were 
formerly  made  of  wooden  staves,  like  barrels,  but  their  rapid  destruction  by  the 
teredo  navalU  caused  the  substitution  of  boiler  iron.  The  cost  of  these  buoys  varies 
with  the  price  of  iron  and  the  cost  of  labor.  The  Board's  last  contract  for  buoys, 
with  all  their  attachments,  except  mooring  chains,  was  made  at  the  following  rates : 

First-class  can  buoys,  6  feet  across  and  9  feet  6  inches  high ^  $172.00 

Second-class  can  buoys,  4  feet  4  inches  across  and  7  feet  high 78. 06 

Third-class  can  buoys,  3  feet  2  inches  across  and  4  feet  10  inches  high 37. 52 

Fiis t-class  nun  buoys 160. 00 

Second-class  nun  buoys 69.76 

Third-class  nun  buoys 31.84 

A  specimen  of  nun  buoy,  one  of  the  can  buoy  and  one  of  the  ice  buoy,  each  of  full 
size  and  each  of  which  had  been  in  use  was  shown  near  the  light-house  tower. 

Buoys  are  exposed  to  many  dangers,  not  the  least  of  which  is  that  of  being  run 
down  and  ripped  open  by  passing  steamers.  As  the  iron  buoys  are  made  with  com- 
partments, they  are  rarely  sunk,  but  their  line  of  flotation  is  often  lowered,  and  their 
nsefdlness  accordingly  decreased.  Spar  buoys  frequently  lose  a  portion  of  their 
length,  which  is  cut  ojQT  by  strokes  of  colliding  propeller  blades.  Despite  State  and 
national  statutes  forbidding  it,  vessels  will  sometimes  make  fast  to  buoys,  thus 
gradually  dragging  them  off  their  bearings.  A  buoy  has  been  set  adrift  that  a 
reward  might  be  obtained  for  its  recovery ;  but  this  is  not  a  profitable  operation,  as 
the  reward  paid  is  varied  with  the  circumstances  of  each  case. 

The  buoys'  worst  enemy,  however,  is  ice  moving  in  mass  with  a  tide  or  current. 
A  well-made,  well-moored  buoy,  at  the  mouth  of  a  narrow  river  can  create  an  ice 
gorge.  But  usually,  when  the  ice  moves  in  force,  the  buoys  met  have  their  mooring 
loops  torn  out,  their  mooring  chains  broken,  or  their  mooring  anchors  weighed.  In 
each  case  the  buoys  are  carried  out  to  sea,  when  the  buoy  tenders  give  chase  and  if 
snccessful  in  their  capture  return  them  to  position.  The  sea-going  qualities  of  the 
large  iron  buoys  are  shown  by  their  involuntary  voyages.  One  is  now  anchored  off 
the  coast  of  Ireland,  where  it  was  picked  up,  about  six  weeks  after  it  had  been 
wrenched  from  its  place  in  New  York  Harbor,  and  turned  over  to  the  Irish  light-house 
establishment,  by  which  it  was  reported  to  the  U.  S.  Light-House  Board,  when  it 
was  presented  to  the  Irish  board,  who  simply  added  to  its  former  marks  their  own, 
and  moored  it  near  the  point  where  it  came  ashore,  in  commemoration  of  its  peculiar 
voyage.  • 

The  importance  of  keeping  New  York  Harbor  and  Bay  well  marked  has  moved  the 
Light-House  Board  to  keep  its  iron  buoys  in  position,  notwithstanding  their  danger 
daring  the  winter.  But  a  spar  buoy  is  placed  beside  each  iron  buoy,  as  the  ice  that 
carries  away  the  one  passes  over  the  other,  and  allows  it  to  resume  its  position  and 
indicate  to  passing  vessels  where  the  iron  buoy  should  be.  It  also  shows  the  buoy 
tenders  exactly  where  the  buoy  is  to  be  replaced.  New  York  Harbor  was  twice 
swept  clean  of  iron  buoys  during  one  severe  winter,  and  though  some  of  them  were 
recovered,  the  Light-House  Board  was  put  to  large  expense  to  replace  those  which 
were  lost.  ^ 

The  iron  ice  buoy,  a  full-sized  specimen  of  which  was  also  shown  in  the  open  air 
exhibit,  is  made  of  boiler  iron,  and  is  divided  into  compartments,  so  that  any  one 
may  be  pierced  without  sinking  the  buoy.  That  of  the  first  class  costs  $275,  and  is 
50  feet  long  and  stands  22  feet  out  of  water.  That  of  the'  second  class  costs  $181,  is 
40  feet  long  and  stands  17  feet  out  of  water.  As  with  wooden  spar  buoys,  the  ice 
passes  over  them  without  carrying  them  away ;  but,  unlike  the  wooden  buoys,  they 
8253  L  H 17 
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break  Uie  propeUer  bladea  Trhiah  strike  them,  initead  of  being  broken,  mnd  Uim, 
defending  themMlvea,  last  man;  times  longer  thaJi  epar  bDoys.  Thougb  oMtiag 
more  at  flnt,  iron  ice  bnojs  are  more  eeooomieal  in  the  eod  than  are  spat  bneya  ef 
the  same  sizes. 

ne  KhUtttng  buog  of  the  largest  size  cooalale  of  an  tr«n  peat^hftped  bulb,  12  feet 
aerossat  ita  widest  part,  and  floating  13  feet  ont  of  water,  InsidetiiebDlblsatabt 
33  inches  acioea,  estendlng  from  the  top  through  the  bottom  to  a-  depth  of  S3  fisM, 
into  water  free  ttoat  wave  motion.  The  tube  is  open  at  its  lower  end,  bat  pro- 
jects, air-tight,  through  the  top  of  the  bnlb,  and  is  closed  with  a  plate  haTing  in  it 
three  holes,  two  for  letting  the  air  into  the  tnbe  and  one  between  the  others  Ibr  let- 
ting the  air  oat  to  work  the  lO-i&ch  looomotiTe  whiMle  with  whieh  it  is  HiswBiitod. 


Vis.  1 — Cannm4y'i  WMitUng  B1U17. 

Theseholes  ore  connected  with  two  pipes,  nith  check  valree.wMohleaddown  to  near 

the  water-leTel,  where  thejpass  through  a  diaphragm  which  divides  the  tube  tot*  twe  . 
parts.    The  great  bnlb  which  baoys  up  the  whole  mass  rises  and  falls  with  the  waTes, 

carrying  the  tnbe  up  and  down  with  it,  thus  establishing  a  piston-and-Cf  Under  more-  < 

ment,  the  water  in  the  tnbe  acting  as  an  immovable  piston,  while  the  tnbe  itwlf  ! 

sots  as  a  moving  cylinder,     Thns  the  air,  admitted  tbrongh  the  valves,  a*  the  bnoj  , 

riHesoDthewave,iutothelower  port  of  the  tube  which  is  above  water,  is  compreoBed.  . 

and  aa  the  hnoy  folia  with  the  wave  it  is  farther  compressed  and  forced  tbroo^  a  : 

2^iDch  pipe,  which  at  its  apex  connects  with  the  whistle.    The  dimensioos  of  tb*  , 

whistling  boo;  have  recently  been  much  diminished  without  detracting  m&teriallf  j 

from  the  volume  of  sound  it  produces.     It  is  now  made  of  four  sizes.     The  BinkllMt  ! 

in  our  waters  has  a  bntb  6  feet  in  diameter  and  a  tnbe  10  feet  in  length,  and  wei^»  ! 

hut  2,000  ponnds.    The  largest  and  oldest  whistling  baoy  has  a  12-foot  bnlb,  »  tobe  ' 
S2  feet  long,  and  weighs  12,000  pounds. 

There  are  now  on  the  coast  of  the  United  States  64  of  these  whistling  buoys,  irbid  ' 
have  cost  about  $1,075  each,  hut  they  vary  in  price  according  to  size.  In  propottisa 
as  they  are  useful  to  the  mariner,  they  are  ohuoxious  to  the  house-dwellar  witUa 
earshot  of  them;  hence  theLight-Honse  Board  has  to  weigh  the  petitions  and  rcoi 
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stniMMbefoteMttiBf  Uisae  WoysoffiBhrnbitedeoaat*.     TiMfcailt  am iBBxpnaaiblf 
monnf^l  anil  Baddaning  bodhA. 

Th«  dlitfinoe  at  wkieii  a  irhistllag  Iido;  oan  b«  hsard  tsrlai  with  oiRsimiatanoea. 
A  MriM  of  obMrratioiu  Duule  an  to  one  olF  the  ooast  of  Mkine,  is  JftmiBry,  1878, 
■bcnred  tbftt  ttie  buoy  was  IhatA  ermy  daj  at  a  •tation  1^  milaa  diatant;  evsiy  day 
bnt  two  at  one  2}  miles  diatant;  ftmrteen  tlni«s  at  ob«  7^  inilw  dlatant,  and  four 
Mmaa  at  ana  (^  milaa  distant.  It  was  heanl  b^  pilots  of  tbn  Kew  York  and  Boston 
steasien  at  a  distance  of  from  one-Qfth  of  a  mils  t«  5  nlles,  and  it  has  frwtaently 
beenhsard  at  a  diatanoe  of  9  miles,  andsTenatadlstamBof  ISmileaimderapesially 
favorable  cironmatanoes. 

A  large  whistling  buoy  was  plaoed  on  Oater  Diamond  Shoal,  off  Cap«  Hatteraa, 
North  Carolina,  whsre  a  light-ship  wm  aeeded,  bat  where  none  ooold  live.  It  was 
wall  anited  ft>r  sadi  brokan  and  torbnlent  waters,  as  the  nnigher  the  sea  ttie  loader 
its  tonnd.  But  after  three  buoys  hod  been  carried  away  by  the  heavy  seaa,  tke 
attempt  to  keep  one  there  was  given  np. 
The  whistling  bnoy  la  used  to  some  extent  In  French,  German,  and  BrltiA  waters. 
Tha  Mi  tiMjt. — This  lonnd  signal  eonslsta  of  a  bell  tnonnted  on  the  bottom  port 
of  an  iron  bnoy  6  fl»et  6  Inohes  across,  fitted  with  a  framework  of  3-lnoh  angle-iron 


Tia.  1.— Biown'i  Bell  BoDy. 

9  feet  high,  to  whioh  a  SOO-ponnd  bell  is  rigidly  attached.  A  radially  grooved  iron 
plate  is  made  faat  to  the  fTante  ander  and  close  to  the  bell,  on  which  ia  laid  a  free 
cannon-ball.  As  the  buoy  rolls  on  the  sea,  this  ball  rolls  on  the  plate,  striking  some 
■ide  of  the  bell  at  each  motion  with  anch  force  as  to  canse  it  to  toll. 

Like  the  whistling  bnoy,  the  bell  bnoy  sounds  londeet  when  the  sea  is  ronghest ; 
bnt  the  bell  bnoy  is  adapted  to  shoal  water,  where  the  whistling  buoy  oould  not  ride. 
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If  there  Ib  any  motion  to  the  sea,  the  bell  buoy  will  make  some  sound.  Heaoe  the 
whistling  buoy  is  used  in  roadsteads  and  the  open  sea,  while  the  bell  bnoy  is  pie- 
ferred  in  harbors,  rivers,  and  the  like,  where  the  sound  range  needed  is  shorter  and 
the  water  is  smoother. 

There  are  now  some  90  bell  buoys  in  United  States  waters.  They  cost,  with  beUs, 
bridles,  and  ballast  balls  complete,  about  $350  each. 

These  buoys  have  been  improved  and  simplified  of  late.  The  original  bell  buoy 
described  above  was  invented  by  Capt.  Heniy  Brown,  of  the  Light-Hoase  Serviee. 
In  the  new  bnoy  shown  at  the  Exposition  several  cannon  baUs,  confined  in  tabos 
placed  on  several  sides  of  the  bell,  strike  the  bell  by  rolling  down  through  the  tube 
to  the  bell  as  the  buoy  sways  with  the  motion  of  the  waves. 

The  electric-lighted  Imoye. — An  appropriation  of  $20,000  was  made  by  Congress  ia 
the  sundry  civil  act  of  March  13, 1893,  for ''  establishing  proper  buoyage  on  the  water 
front  of  Chicago." 

It  was  decided  that  this  should  be  done  with  buoys  liglited  by  electricity,  that 
they  might  be  as  useful  at  night  as  they  were  by  day.  As  the  Light-Honse  B<kard 
for  some  five  years  had  in  this  way  successfully  lighted  the  Gedney  Channel 
from  the  ocean  through  New  York  Bay  to  New  York  Harbor,  the  lighting  of  tiie 
water  front  of  the  Exposition  with  electric  buoys  was  devolved  on  that  body. 

The  experiment  was  begun  with  a  high-tension  series  system,  having  an  altemat 
ing  current,  using  a  main  converter  on  the  shore,  and  a  small  shunt  coil  in  the  head 
of  each  of  the  buoys.  The  alternating  system  as  applied  was  found  to  be  impia(&> 
ticable.  Hence  the  shunt  coils  were  removed  and  the  high-tension  series  Bystcn, 
with  a  direct  and  constant  current,  was  adopted.  The  Edison  lamps  on  the  bnoy 
heads  were  superseded  by  100-candle-power  Bernstein  lamps. 

There  were  13  buoys  used.  They  were  placed  half  a  mile  apart,  commencing  one- 
half  mile  from  the  Casino  wharf  and  running  in  a  line  passing  halfway  between 
the  outer  and  inner  Hyde  Park  Shoals,  If  miles  from  shore  at  the  farthest  ]>oint. 
Between  these  shoals  they  turned  at  an  angle  and  ran  in  the  direction  of  Yaa  Bum 
Street  wharf,  the  last  or  thirteenth  buoy  being  located  one-half  mile  south  of  the 
Chicago  South  Breakwater. 

The  buoys  were  lighted  by  electricity  on  the  night  of  July  1, 1893,  and  they 
remained  in  brilliant  and  successful  operation  nightly  during  the  continuance  of  the 
Exposition. 

'fhe  cable  which  was  to  be  attached  to  the  buoys  was  wound  on  thirteen  diGTeiesl 
reels,  each  holding  a  little  more  than  half  a  mile  of  length.  The  main  cable  cans 
on  three  separate  reels,  and  was  about  7  miles  long.  Each  length  was  reeled  c& 
from  a  scow  towed  from  buoy  to  buoy.  The  main  cable  was  laid  directly  fromtbi 
thirteenth  buoy  to  the  Casino  wharf.  This  was  laid  outside  or  on  the  ofiTshore  side 
to  prevent  it  from  drifting  toward  the  shore. 

The  cable  used  had  a  length  of  13^  miles  from  the  end  of  the  Casino  dock  toi 
point  within  one- half  mile  of  the  Van  Buren  Street  dock  and  back  to  the  point 
where  the  land  wires  of  the  Exposition  formed  conductors  to  the  dynamo.  The 
conductor  of  the  cable  was  made  of  seven  copper  wires.  No.  16  B.  and  S.,  insulated  to 
0.365  of  an  inch,  covered  with  three  coats  of  purest,  well-seasoned  gutta-percha,  maA 
served  with  two  coats  of  fine  jute.  It  was  protected  on  the  outside  by  an  aimer  of 
sixteen  galvanized  No.  5  B.  and  S.  wires.  This  formed  a  cable  of  one  inch  in  exter- 
nal diameter,  which  weighed  1]^  pounds  to  the  foot.  The  copper  core  was  quite 
flexible ;  the  cable  was  not  liable  to  kink,  and  it  was  easily  handled.  Its  inauU 
tion  was  1,000  megohms  per  mile,  and  its  capacity  was  rated  at  0.31  microfarad  for 
the  same  distance. 

At  each  buoy,  at  a  point  2  feet  below  the  water  line,  the  cable  was  cut  in  two  and  a 
small  insulated  rubber  conductor  spliced  in  each  end  of  the  cable  to  carry  the  current 
to  the  lamps.  This  was  done  to  avoid  carrying  the  considerable  weight  of  the  cable 
above  the  supporting  surface  of  the  water,  as  well  as  to  protect  the  gutta-perebn  ^i 
the  cable  from  the  direct  rays  of  the  sun. 
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ThiB  small  mbber-inBalated  conductor  was  made  of  twelve  copper  No.  19  6.  and  S. 
wires,  covered  by  a  layer  of  brown  rubber,  then  by  white  core,  and  then  by  a  layer 
of  vulcanized  rubber.  This  was  served  with  rubber  tape,  and  the  whole  with  a 
braid  which  had  been  boiled  in  a  waterpoof  composition.  Its  insulation  was  2,000 
megohms,  and  its  capacity  0.28  microfarad  each  per  mile. 

This  rubber  conductor  was  laid  in  a  groove  in  the  buoy  and  protected  by  battens 
from  outside  friction.  The  rubber-insulated  wire  was  spliced  to  the  main  cable  by 
a  small  copper  sleeve.  Hot  solder,  half  tin  and  half  lead,  was  poured  over  joint.  A 
normal  gutta-percha  joint  was  made.  This  was  lapped  over  with  jute,  wound  with 
tape,  and  finaUy  coated  with  shellac. 

The  13  cedar  buoys  used  were  of  different  sizes  and  lengths,  and  were  adapted  to  the 
depth  of  the  water  in  which  each  was  placed,  which  ranged  from  19  to  30  feet.  Seven 
of  these  buoys  were  anchored  with  cast-iron  sinkers,  weighing  2,300  pounds  each, 
and  the  remaining  6  were  anchored  by  sinkers  each  weighing  1,800  pounds. 

Each  buoy  had  a  cavity  in  the  side  large  enough  to  admit  two  parts  of  the  cable 
and  allow  a  batten  to  fit  snugly  over  after  the  splices  were  made.  The  cable  entered 
the  buoy  about  3  feet  from  the  heel  and  passed  up  its  entire  length  to  the  lamp  in 
a  groove  or  slot  cut  in  its  side  for  the  purpose.  An  iron  ring  fitted  in  the  eye  of  the 
strap  on  the  buoy  was  used  for  lowering  the  buoy  in  place  with  a  slip  rope.  The 
buoys  were  fitted  and  the  splices  made  on  the  scow. 

When  this  was  done  the  buoys  were  hoisted  firom  the  scow  and  lowered  into  place 
by  the  derrick  of  the  light-house  steamer,  which  placed  them  in  position. 

The  electric  apparatus  was  on  a  switch  board  in  the  cable  house  at  the  end  of  the 
Casino  dock.  Here  was  the  main  converter  or  transformer,  2  single-pole  knife 
switches,  2  Hill  switch-and-fuse  boxes,  and  2  Wurtz  lightning  arresters.  The 
electric  current  was  supplied  by  the  Exposition  authorities  firom  a  10,000-light  West- 
ing^ouse  dynamo.  It  was  delivered  at  2,200  ^olts  and  transformed  down  to  1,460 
volts. 

The  lighted  fairway  from  Chicago  to  the  World's  Fair,  through  somewhat  danger- 
ous shoals,  did  away  with  all  danger  of  accident  by  collision  or  running  upon  reefii. 
In  fact,  the  channel  was  as  well  pointed  out  as  the  pathway  in  the  streets. 

XX.— Conclusion. 

The  light-house  exhibit,  as  a  whole,  was  apparently  one  of  the  most  interesting  of 
the  Exposition.  It  was  always  a  center  of  attraction  to  the  general  visitor,  while 
engineers  and  professional  men,  of  this  and  other  countries,  and  teachers,  who  visited 
the  fair  in  great  numbers  during  the  summer  vacation,  were  frequent  seekers  for 
detailed  information. 

XXI.— Award. 

The  chairman  of  the  Executive  Committee  on  Awards  of  the  Board  of  Manage- 
ment of  the  World's  Columbian  Exposition  transmitted  to  the  Light-House  Board, 
through  the  Treasury  Department,  a  paper,  a  copy  of  which  is  subjoined,  in  which 
awards  are  made  for  certain  specified  articles  contained,  in  the  exhibit  of  the  Light- 
House  Board. 

(TTnited  States.    Department  6,  Transportation.    Exhibitor,  Treaanry  Department.    Addreaa, 

Gronp  85,  claas  584.    Bxhibit,  "Whistling  buoy  No.  90,  No.  90  gas  buoy,  bnoys,  upper  end  of  eleo- 
trio  spar  buoy."] 

AWAIO). 

When  in  place  it  provides  a  very  effective  warning  to  seamen  nearing  danger  in  a 

fog  or  in  gloomy  weather.    The  buoy  is  of  steel,  so  constructed  that  it  fills  itself 

automatically  with  air  when  rising  on  the  wave,  and  expels  it  through  a  powerful 

whistle  when  sinking. 

D.  Mkrtvaoo, 

Individual  Judg4, 
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ii 

[*'  Bvoyt  and  upper  end  of  eladrio  tp^r  Imoy."] 

The  belly  can,  ioe^  and  wbiBtliag  buoys,  and  the  upper  end  of  electric  spar  bnoy, 
are  all  new  and  first  class. 

Francis  Elgar, 

I  Individual  JwdgB. 

I  Approved : 

H.  V03T  LlTTBOW, 

Pretidmt  J>epartmmtal  Committee. 
Approred: 

John  Botd  Thachbb, 
Chaimuin  ExeoiiM»9  Committee  on  Awarde, 
March  U,  18M. 
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CONSTRUCTION  OF   PIERHEAD   CONDUITS. 


l1oht-hou8b  establishment; 
Office  of  Engineer  Ninth  and  Eleventh  Districts, 

Detroit,  Mich.,  September  18, 1894, 

Sirs  :  I  have  the  honor  to  submit  the  following  report  concerning  the  introduc- 
tion and  use  of  the  pierhead  conduit,  devised  by  me  for  use  in  connection  with  the 
lighting  of  pierheads  by  means  of  post  lanterns,  placed  in  advance  of  the  usual 
pierhead  beacon  and  forming  therewith  a  range  for  approaching  a  harbor : 

The  plan  is  to  convey  the  lantern  through  a  continuous  inclosed  conduit,  made  of 
1-inch  hoards  measuring  1  foot  wide  by  2  feet  2  inches  high  in  the  clear,  so  as  to 
allow  the  ordinary  lantern^  resting  on  a  small  car,  to  pass  through.  The  conduit 
is  supported  at  the  desired  elevation  of  the  light  on  trestles  placed  at  intervals  of 
16  feet,  securely  fastened  to  the  pier  timbers  at  their  lower  ends.  The  outer  end  of 
the  conduit  terminates  in  a  box  provided  with  three  panes  of  glass  on  the  front  and 
on  either  side,  forming  a  lantern  having  a  galvanized  sheet  iron  roof  and  globe  ven- 
tilator. 

The  cor  with  lantern  is  conveyed  back  and  forth  between  the  beacon  tower  or 
ibg-signal  house,  and  its  position  at  the  outer  extremity,  by  means  of  an  endless 
cord  passing  through  a  sheave  or  small  blocks  at  the  outer  end,  one-lialf  the  cord 
being  supported  by  small  rings  (fair-leaders  or  friction  rollers)  attached  to  one  side 
of  the  conduit  near  the  roof,  the  other  half  being  connected  to  the  car  and  allowed 
to  rest  on  the  bottom  of  the  conduit. 

The  details  of  the  construction  are  shown  on  the  accompanying  drawing,  together 
with  sketches  showing  its  application.  The  arrangement  forms  a  continuous  closed 
channel-way  for  the  lantern,  car,  and  maneuvering  cord,  completely  housing  them 
from  the  weather,  susceptible  of  operation  at  all  seasons  and  at  considerable  dis- 
tances. 

The  following  conduits  have  been  constructed  under  the  Board's  authority  at  the 
various  localities  of  the  Ninth  district,  with  the  lengths  at  each  place : 

Feet.  Feet. 


Manistee,  Mich.,  distance  from  fog- 
signal  house 290 

Muskegon,  Mich 580 

Grand  Haven,  Mich 378 

Kalamazoo,  Mich.,  no  beacon;  length 
of  conduit  &om  lamp  or  cleaning 
house 240 


St.  Joseph,  Mich 290 

Kenosha,  Wis 100 

Racine,  Wis 288 

Sheboygan,  Wis 264 

Kewaunee,  Wis • 335 


The  cost  of  these  structures  was  about  $1.02  per  linear  foot,  which  included  all  the 
necessary  vrork  of  getting  the  ballast  stone  of  the  cribs  out  to  fasten  the  trestles, 
and  replacing  the  stone;  also  painting  the  conduit  itself  (not  including  trestles, 
which  are  rough)  two  coats  of  paint. 

Only  one  conduit,  that  at  Kewaunee,  has  had  the  test  of  a  winter's  season,  the 
others  having  been  placed  since  spring  of  this  year.  They  have  all  worked  success- 
fully, and  with  comparative  ease  by  hand  power,  excepting  one  at  Muskegon,  the 
longest,  which  is  operated  by  a  small  winch. 
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Recent  rexMrts  from  Grand  Haven  indicate  that  it  may  be  necessary  to  placet 
metal  roof  to  the  conduit  to  insure  its  being  perfectly  tight  against  rain  and  snow. 
The  estimate  received  for  this  purpose  will  increase  the  cost  7  cents  per  linear 
foot  for  6heet  iron,  painted  two  sides. 

The  conduit  can  be  added  to  at  any  time  there  is  an  extension  made  to  the  harbor 
piers,  until  such  time  as  a  limit  (probably  from  600  to  700  feet)  is  reached,  when  it 
may  not  be  practicable  to  extend  it  on  account  of  the  amount  of  power  necessary  to 
propel  the  car.  When  this  limit  is  reached,  and  an  extension  be  necessary,  it  might 
in  many  cases  be  well  to  move  the  beacon  light  also. 
Respectfully. 

M.  B.  Abams, 
Major  ofEngineerBy  U.  S,  Army,  Light-House  Enginm» 
The  LiGHT-HousB  Board, 

WashingUm,  D.  C. 
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LETTER   OF  TRANSMITTAL. 


Light-House  Establishmknt, 
Office  of  Engineer  First  aud  Second  Districts, 

Boston,  Mass.f  October  15 y  1894. 

Sirs  :  These  experiments  relate  to  the  distance  at  which  fog  signals  can  be  heard, 
the  consumption  of  fuel,  the  location  to  avoid  abnormal  aberrations,  the  relative 
advantages  of  using  air  or  steam,  the  rapidity  of  getting  up  steam,  etc.,  with  a  view 
to  the  general  improvement  of  the  fog-signal  system,  for  which,  among  other  items, 
the  funds  of  this  year  were  appropriated. 

In  general  terms,  sirens  and  whistles  can  be  heard  far  enough  under  favorable  cir- 
cumstances, but  the  consumption  of  coal  is  excessive,  involving  an  enormous  expense, 
not  alone  in  its  first  cost,  but  especially  in  landing  and  storing  it  on  the  exposed 
shore  where  most  of  the  light -houses  in  these  districts  are  located.  The  Daboll 
trumpets  can  generally  be  heard  well  enough  for  the  stations  where  they  are  placed, 
but  they  have  been  driven  by  means  of  caloric  engines  that  are  massive  and  clumsy 
and  very  inconvenient  to  repair.  It  takes  about  half  an  hour  to  get  up  an  efficient 
pressure  on  a  trumpet,  and  an  hour  on  a  siren;  thus  it  often  happens  that  the  signal 
is  not  in  operation  until  nearly  an  hour  after  the  fog  sets  in.  Bells,  which  are  far 
more  numerous  than  all  the  other  signals,  are  now  utterly  inefficient.  Moreover,  it 
often  happens  that,  at  all  the  fog-signal  stations,  even  the  most  po werftd  signals  are 
inaudible  at  very  short  distances. 

Some  twenty  years  ago  extensive  experiments  were  undertaken  by  Gen.  Duane, 
who  was  then  engineer  of  these  districts,  and  by  Prof.  Henry,  then  chairman  of 
the  Light-House  Board.  Gen.  Duane  estimated  the  relative  powers  of  the  first-class 
siren,  12-inch  whistle,  and  first-class  Daboll  trumpet  as  9:  7:  4,  and  the  relative 
expenditure  of  fuel  as  9 :  3 : 1.  Gen.  Dnane  probably  took  as  a  standard  the  distance 
of  audibility.  It  will  appear  that,  even  though  the  relative  power  is  measured  by 
the  square  of  this  distance  instead  of  the  first  power,  the  consumption  of  fuel  in  the 
siren  is  altogether  excessive  as  compared  to  the  trumpet.  The  records  of  these  dis- 
tricts, however,  show  a  great  excess  of  fuel  for  both  the  siren  and  the  whistle  taken 
in  comparison  with  the  trumpet.    With  regard  to  fog  bells,  Gen.  Duane  says: 

''A  bell,  whether  operated  by  hand  or  machinery,  can  not  be  considered  an  effi- 
cient fog  signal  on  the  seacoast.  In  calm  weather  it  can  not  be  heard  half  the  time 
a  greater  distance  than  1  mile,  while  in  rough  weather  the  noise  of  the  surf  will 
drown  its  sound  to  seaward  altogether.'' 

The  experiments  conducted  under  my  charge  have  in  view  to  ascertain  the  best 
means  of  overcoming  the  enormous  waste  of  fuel  in  steam  sirens  and  steam  whistles, 
to  increase  the  range  of  audibility  of  trumpets,  and  to  find  some  better  motor  than 
a  caloric  engine;  to  see  how  hard  a  bell  can  be  struck  without  breaking  it,  to  increase 
the  sound  if  poissible,  to  determine  the  best  motive  power  for  striking  bells,  etc. 

All  of  the  comparisons  that  I  have  been  able  to  find  of  the  relative  power  of  dif- 
forent  fog  signals  have  been  made  under  the  most  unequal  conditions.    A  siren, 
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consaming  60  or  70  tons  of  coal  a  year,  has  been  compared  with  a  trumpet  asms  ^ 
or  8  tons,  and  with  a  bell  stmck  by  machinery  with  a  blow  of  8  or  10  foot  poanda. 
No  opportunity  appears  to  have  been  offered  to  use  a  larger  trumpet  or  a  larger  bell 
or  to  strike  the  bell  harder.  There  are  no  exact  determinations  to  show  what  preasnre 
is  most  adrantageons,  or  whether  there  is  any  advantage  in  using  compressed  air 
instead  of  steam  to  produce  the  blast.  There  is  no  record  to  show  that  any  trumpets 
have  ever  been  made  large  enough  to  be  comparable  to  a  siren,  or  whether  anything 
would  be  gained  by  applying  larger  horns  to  the  siren  to  convert  more  of  the  force 
into  sonorous  vibrations.  Absolutely  no  data  could  be  obtained  with  regard  to  the 
force  required  to  craok  a  bell,  or  as  to  whether  the  audibility  could  be  materially 
increased  by  striking  it  hard.  There  were  no  records  to  be  found  in  possession  of 
the  Light-House  Board  bearing  on  these  points,  nor  could  any  of  the  bell-maken 
give  us  information. 

No  explanation  of  the  inaudibility  of  powerful  fog  signals  at  short  distances  has 
ever  been  made  so  clear  as  to  command  universal  assent,  and  distinguished  physicists 
have  been  at  variance  in  assigning  a  cause  to  the  phenomenon.  They  have  explained 
the  effect  of  wind  and  of  differences  in  temperature  and  humidity  in  refracting 
sound,  and  the  effect  of  differences  in  the  temperature  and  humidity  in  reflecting  it 
and  breaking  it  up,  but  no  such  measurements  of  these  factors  have  been  made  as 
to  show  whether  they  were  sufficient  to  produce  the  observed  effect  in  any  partic- 
ular case. 

It  is  of  the  utmost  importance  that  these  causes  should  be  well  enough  understood 
to  guide  in  the  selection  of  the  proper  location  of  fog  signals,  so  as  to  reduce  these 
aberrations  to  a  minimum,  as  well  as  to  utilize  the  sound  generated  by  throwing  it 
in  the  proper  direction,  etc.  Qur  exx>eriments  are  concerned  with  the  topographical 
position  of  the  signal  and  its  elevation,  and  With  the  control  of  the  sound  near  its 
origin  by  the  use  of  reflectors. 

Prof.  Henry  says,  in  Researches  on  Sound,  pp.  464, 466 :  "  It  would  appear  from  these 
results  that  while  feeble  sounds,  at  small  distances,  are  reflected  as  rays  of  light  are, 
waves  of  powerful  sound  spread  laterally,  and  even  when  projected  from  the  movith 
of  a  trumpet  tend  at  a  great  distance  to  embrace  the  whole  circle  of  the  horixon.'* 
Again,  ''Upon  this  and  all  the  subsequent  experiments,  as  it  will  appear,  the  prin 
ciple  of  reflection  as  a  means  of  reenforcing  sound  is  but  slightly  applicable  to  fof 
signals.''  Finally,  in  his  general  conclusions,  on  p.  557 :  *'  5.  Although  sound  issuing 
from  the  mouth  of  a  trumpet  is  at  first  concentrated  in  a  given  direction,  yet  it  tends 
to  spread  so  rapidly  that  at  a  distance  of  three  or  four  miles  it  fills  the  whole  space 
of  air  inclosed  within  the  circuit  of  the  horizon,  and  is  heard  behind  the  tmmpet 
nearly  as  well  as  at  an  equal  distance  in  front  of  its  month.  This  fact  precludes  the 
use  of  concave  reflectors  as  a  means  of  increasing  the  intensity  of  sound  in  a  gives 
direction;  for  although  at  first  they  do  give  an  increase  of  sound  in  the  direction  of 
the  axis,  it  is  only  for  a  comparatively  short  distance." 

While  our  experiments  confirm  Prof.  Henry's  facts  in  general,  they  by  no  mesas 
leaj  to  his  conclusions,  for  we  are  convinced  that  by  means  of  reflectors  and  large 
trumpets  it  is  possible  to  save  much  sound  that  otherwise  would  be  broken  up  and 
lost.  Moreover,  if  this  control  were  limited  to  a  distance  of  two  or  three  miles,  it 
would  nevertheless  be  of  vital  importance  to  make  use  of  it,  since  the  greatest  dan. 
gers  to  navigation  are  due  to  the  failure  of  fog  signals  at  short  distances;  and  here 
the  failure  of  sound  is  generally  relative  and  not  absolute. 

Some  of  the  results  at  the  present  stage  of  the  investigation  may  be  stated  in  ges- 
eral  terms  as  follows : 

It  has  been  found  that  the  Daboll  trumpet  can  be  operated  to  its  frill  power  hy  a 
little  2-hors6-power  steam  engine,  run  by  coal  or  kerosene,  as  effectively  as  by  tiie 
ponderous  caloric  engine.  On  some  accounts  the  kerosene  engine,  without  stesm, 
would  be  preferable  t^  either. 

It  has  been  shown  that  a  1,000-pound  bell  struck  with  a  62*pound  hammer,  with  a 
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foToe  of  180  foot  pounds,  can  be  heard  under  ordinary  circumstances  from  6  to  8 
miles,  and  usually  3  or  4  miles  against  a  wind  of  8  knots  an  hour.  A  4,000-pound 
bell  struok  by  a  450-pound  hammer,  with  a  force  of  350  foot  pounds,  has  been  dis- 
tinctly heard  at  a  distance  of  12  nautical  or  14  statute  miles  across  a  gentle  breeze. 
It  has  been  distinctly  heard  8  nautical  miles  against  a  10-knot  breeze,  and  at  7  nauti- 
cal miles  with  a  16-knot  wind  blowing  diagonally  against  the  sound,  whereas  the 
bolls  now  in  use,  as  Gen.  Duane  says,  '^can  not  be  heard  half  the  time  a  greater 
distance  than  1  mile,  while  in  rough  weather  the  noise  of  the  surf  will  drown  its 
sonnd  to  seaward  altogether.'' 

The  tests  of  fug  signals  have  been  made  in  connection  with  the  regular  work  Of 
the  tenders  on  their  way  to  and  from  light- stations.  This  data  has  been  collected 
from  time  to  time,  whenever  opportunity  has  presented  itself. 

The  following  is  a  list  of  the  regular  fog  signals  of  the  First  and  Second  districts 
which  have  been  tested : 

Sirens:  FiiSBt-claee,  Boston  light,  Massachusetts;  second-class.  Cape  Elizabeth, 
Maine. 

Whistles :  12-inch, Cape  Elizabeth,  Maine,  and  Race  Point,  Massachusetts;  10-inch, 
Libby  Islands,  Petit  Manan,  Matinious  Rook,  Whitehead,  and  Seguin,  Maine ;  and 
Cape  Ann,  Massachusetts. 

Trumpets:  First  olass,  Manana  Island;  second-class,  Portland  Head;  third-class, 
Mount  Desert  Rock,  and  Cuckolds,  Maine;    and  Whaleback,  New  Hampshire. 

Bells:  Deer  Island  Thoroughfare,  Goose  Rocks,  Owls  Head,  Pond  Island,  and 
Halfway  Rock,  Maine;  and  Eastern  Point,  Baker  Island,  and  Minots  Ledge,  Massa- 
chusetts. 

Several  bells  were  broken  in  order  to  determine  how  heavy  a  blow  could  advan- 
tageously be  given.  Three  of  these  were  of  bell  metal,  made  by  the  Blake  Bell  Com- 
pany, of  Boston,  Mass. ;  the  fourth  of  a  steel  composition  made  by  the  Cincinnati 
Bell  Company,  of  Cincinnati,  Ohio. 

These  bells  were  mounted  on  a  wooden  frame  and  struck  by  a  heavy  hammer. 
They  have  been  operated  by  a  striking  machine  attached  to  a  small  oil  engine.  Two 
bells  have  been  taken  abont  the  districts  on  the  tenders  and  compared  with  the  sig- 
nals regularly  used. 

At  Boston  light-station  experimental  signals  have  been  set  up  and  several  tests 
made.  These  include,  beside  the  regular  sirens,  12-inch,  10-ineh,  8-inch,  and  6-ineh 
whistles,  mounted  at  different  elevations,  a  very  large  Daboll  trumpet  with  such 
variations  as  were  found  necessary  on  account  of  its  great  size.  This  trumpet  has 
a  10-inch  reed.  The  second-class  Daboll  trumpet  htis  been  supplied  with  a  wooden 
horn,  55  feet  in  length,  and  the  effect  of  this  addition  carefully  noted. 

The  Shipman  and  the  Kane  oil  engines  have  been  compared  with  the  motors  now 
in  use. 

During  the  winter  arrangements  were  made  for  testing  the  sound  of  signals  in  the 
upper  regions  of  the  air.  The  War  Department  authorized  us  to  use  the  large  bal- 
loon belonging  to  the  Signal  Service,  and  a  detachment  was  to  have  been  sent  in 
charge  of  a  signal  officer  to  make  the  ascensions. 

The  balloon  belonging  to  the  Department  of  Agriculture  was  also  placed  at  our 
service,  and  Prof.  H.  A.  Hazen,  the  meteorologist,  had  kindly  consented  to  cooperate 
with  us.  The  Secretary  of  the  Treasury  also  authorized  the  employment  of  Mr. 
Thomas  A.  Baldwin,  of  Quincy,  111.,  the  celebrated  aeronaut. 

It  was  proposed  to  make  ascensions  from  the  region  in  front  of  the  fog  signals, 
where  the  wind  was  blowing  against  the  sound,  and  to  determine  whether  in  the 
upper  regions  the  intensity  of  sound  was  diminished  by  adverse  winds.  This,  it  is 
thought,  would  finally  decide  whether  physicists  are  correct  in  supposing  that  the 
sound  is  refracted  upward  by  an  adverse  wind. 

It  was  also  proposed  to  experiment  in  sending  sounds  through  the  water  from 
bells,  water  sirens,  etc. 
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Authority  was  also  given  to  set  up  experimental  screens  at  Whitehead  and  Cape 
Elizabeth^  with  a  view  to  controlling  the  sound.  The  woric  in  the  laboratory,  and 
at  the  experimental  station  had  progressed  far  enough  to  suggest  a  fog  signal  of 
novel  construction,  perhaps  superior  to  any  now  in  use.  During  the  spring,  bow- 
ever,  it  was  decided,  at  the  suggestion  of  the  Board,  to  suspend  for  the  present  any 
extensive  operations,  except  such  as  could  be  conducted  in  connection  with  the 
ordinary  work  of  repairs  and  inspections.  This  was  partly  because  funds  were  in 
great  demand  for  repairs  to  fog  signals  in  other  districts  and  partly  from  the  uncer- 
tainty of  the  appropriations  for  the  coming  year.  Accordingly,  several  months 
more  will  be  required  to  derive  the  full  benefit  from  our  preparations  in  the  labon- 
tory  and  at  the  experimental  station. 

It  has  always  been  necessary  to  keep  a  force  of  skilled  mechanics  on  hand  in  readi- 
ness to  be  sent  to  stations  to  make  repairs,  and  while  not  required  for  this  purposB 
their  odd  time  has  been  utilized  on  these  experiments. 

The  observations  on  the  Myrtle  and  Cloter  have  been  made  partly  in  connectioo 
with  the  ordinary  work  of  repairs  and  inspections,  but  sometimes  expressly  for  this 
work. 

Physicists  now  agree  upon  the  laws  of  atmospheric  refraction,  and  reflection,  bat 
have  no  definite  knowledge  of  the  application  of  these  laws  suflScient  to  decide 
when  the  sound  of  any  individual  signal  would  be  heard  at  a  given  point. 

It  is  thought  that  the  study  of  the  observations  of  the  past  year,  taken  in  con- 
nection with  previous  ones,  will  furnish  the  necessary  data  to  explain  the  greater 
part,  if  not  all,  of  the  apparent  irregularities  so  far  as  relate  to  the  stations  on  the 
New  England  coast  and  to  serve  as  a  guide  in  locating  fog  signals  in  the  future. 

Accordingly,  this  part  of  the  report  has  been  made  full  and  complete,  wheRM 
that  relating  to  experimental  work  has  been  confined  to  a  general  outline. 

In  conducting  these  investigations  I  am  indebted  to  Capt.  F.  A.  Mahan,  the  former 
engineer  secretary  of  the  Light-House  Board,  for  the  assistance  which  he  rendered 
me  in  all  my  undertakings;  to  Maj.  D.  P.  Heap,  engineer  of  the  Third  light-hoose  dis- 
trict, for  his  cooperation  and  advice;  to  the  inspectors  with  whom  I  have  been  asso- 
ciated, who  have  done  all  in  their  power  to  aid  and  encourage  the  work ;  to  Mr.  A 
B.  Johnson,  chief  clerk  of  the  Light-House  Board,  whose  work  on  the  Modem  Light- 
House  Service  has  drawn  my  attention  to  many  questions  involved,  and  who  hai 
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I— PORMXR   EXPERIIUBNTS    Ain>    INVBSTIOATIONS    RBLATING    TO    FOQ    SlQNALS    IH 

Ambbica. 

The  experiments  and  reports  of  Qen.  Duane  are  frequently  quoted  throughout 
this  report. 

Prof.  Henry  says,  in  the  report  of  the  Light-House  Board  for  1874:* 

"As  investigations  of  this  kind  would  require  much  time  and  peculiar  advan- 
tages as  to  location  and  mechanical  appliances,  this  matter  was  referred  to  Gen. 
Pnane,  the  engineer  in  charge  of  the  First  and  Second  light-house  districts,  who  had 
peculiar  facilities  near  his  residence  at  Portland,  Me.,  in  the  way  of  workshops  and 
other  couTenieuces,  and  who,  for  his  estahllshed  reputation  for  ingenuity  and  prac- 
tical skill  in  mechanism,  was  well  qualified  for  the  work.  The  assignment  of  Qen. 
Buane  to  this  duty  was  made  during  my  ahsence  in  Europe  in  1870,  and,  as  my 
vacation  in  1871  was  devoted  to  light-house  duty  in  California,  I  had  no  opportunity 
of  conferring  with  him  until  his  experiments  were  completed.  His  results,  there- 
fore, are  entirely  independent  of  those  obtained  under  my  direction.'' 

It  is  to  be  regretted,  however,  that  Gen.  Duane's  work  should  not  have  continued 
after  the  return  of  Prof.  Henry  from  Europe.  His  method  of  investigation  was 
inductive,  and  many  years  of  systematic  experiment  and  observation  are  required 
to  produce  results  of  great  value  in  this  field.  The  importance  of  this  work  to 
navigation  is  so  great  as  to  affect  the  utility  of  the  fog-sigpal  system  in  general. 
Although  Gen.  Duane's  work  related  more  especially  to  the  appliance  for  generating 
Boriud,  yet  his  observations  on  the  abnormal  range  of  audibility  were  very  useftil 
in  calling  attention  to  the  phenomena  and  suggesting  the  possible  causes.  He 
showed  the  advantages  of  striking  bells  harder  and  of  substituting  steam  power  for 
caloric  engines  to  compress  air  for  a  DaboU  trumpet.  His  conclusions  have  been 
verified  in  almost  every  respect  by  our  experiments,  and  may  be  regarded  as  the 
basis  of  all  subsequent  work.  Gen.  Duane  explained  the  influence  of  difference  of 
temperature  in  different  portions  of  the  air  in  causing  reflection  of  sound,  breaking 
it  up  and  obstructing  it.  He  shuwed,  too,  that  when  the  sound  was  imi>eded  in  the 
direction  of  the  sea.  It  had  been  observed  to  be  much  stronger  inland.  He  called 
attention  to  the  refraction  of  sound  in  passing  through  media  of  different  densities, 
and  that  snow,  rain,  and  ^og  had  much  less  influence  than  had  been  generally  sup- 
posed. Prof.  Henry  had  made  such  investigations,  since  1865,  as  his  time  would 
permit,  and  continued  them  from  1872  to  1877. 

Gen.  Dnane  was  led  to  believe  the  direction  and  force  of  the  wind  had  much  less 
inflaence  than  was  generally  supposed.  This  is  eminently  true  of  one  phenomenon 
of  frequent  occurrence  on  the  coast  of  Maine.  In  a  northeast  snowstorm  the  sound 
of  fog  signals  is  heard  better  inland  than  in  ordinary  weather.  He  cited  as  an 
example  the  whistle  at  Cape  Elizabeth, t  which  he  says  ''can  always  be  distinctly 

*  Heniy  on  Soupd,  p.  480. 

t  Henry  on  Sonnd,  p.  491.    {See  PI.  LITI  and  LXVII-LXX.) 
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heard  in  Portland,  a  distance  of  9  miles,  daring  a  northeast  snowstorm ,  the  wind 
blowing  a  gale  directly  from  Portland  toward  the  whistle."  The  general  phenam- 
enon  of  audibility  against  a  northeast  snowstonn  is  too  well  confirmed  by  evidence 
to  be  called  in  question.  v 

Gen.  Dnane  says  ftirther: 

"The  most  perplexing  difficulty,  however,  arises  ttom  the  fact  that  the  ngutl 
often  appears  to  be  surrounded  by  a  belt,  varying  in  radius  from  1  to  1^  mileBy  fresi 
which  the  sound  appears  to  be  entirely  absent.  Thus,  in  moving  directly  from  a 
station,  the  sound  is  andible  fi>r  the  distance  of  a  mile,  is  then  lost  lor  about  tbe 
same  distance,  after  which  it  is  again  distinctly  heard  for  a  long  time. 

''This  action  is  common  to  all  ear  signals,  and  it  has  at  times  been  observed  at  all 
stations,  at  one  of  which  the  signal  is  situated  on  a  bare  rock  20  miles  fitNn  the 
mainland,  with  no  surrounding  objects  to  affect  the  sound." 

In  commenting  on  Gen.  Duane's  statement  about  the  whistle  at  Cape  Rliwabctfcj 
Prof.  Henry  says :  * 

''In  this  sentence  Gen.  Dnane  certainly  does  not  intend  to  convey  the  idea  that  a 
signal  is  frequently  heard  at  a  much  greater  distance  against  the  wind  than  witb 
it,  since  this  assertion  would  be  at  variance  with  the  general  experience  of  man- 
kind;  but  the  word  'frequently'  applies  to  the  whistle  at  Cape  Elizabeth,  which 
has  been  already  mentioned  as  an  exceptional  case,  in  which  the  sound  is  heard  beit 
against  the  wind  during  a  northeast  snowstorm," 

Prof.  Henry's  first  explanation  was  as  follows: 

"The  sound  comes  to  the  city  in  nearly  direct  opposition  to  the  coarse  of  the 
wind,  and  the  explanation  which  suggested  itself  to  me  was  that  during  the  eaa- 
tinuance  of  the  storm,  while  the  wind  was  blowing  from  the  northeast  at  the  sur- 
face, there  was  a  current  of.  equal  or  greater  intensity  blowing  in  an  opposite 
direction  above,  by  which  the  sound  was  carried  in  direct  opposition  to  the  dine- 
tion  of  the  surfsce  current. 

"The  existence  of  such  an  upper  current  is  in  accordance  with  the  hypothens  ef 
the  character  of  a  northeast  storm,  which  sometimes  rages  for  several  days  at  s 
given  point  on  the  coast  without  being  felt  more  than  a  few  miles  in  the  interior, 
the  air  continuously  flowing  in  below  and  going  out  above.  Indeed,  in  such  cases  a 
break  in  the  clouds  reveals  the  fact  of  the  existence  above  of  a  rapid  current  in  tl» 
opposite  direction.  The  full  significance,  however,  of  this  idea  did  not  reveal  itself 
to  me  until,  in  searching  the  bibliography  of  sound,  I  found  an  account  of  the 
hypothesis  of  Prof.  Stokes,  in  the  Proceedings  of  tiie  British  Association  for  1856,* 
in  which  the  effect  of  an  upper  current  in  deflecting  the  wave  of  sound  so  as  to 
throw  it  down  upon  the  ear  of  the  auditor,  or  directing  it  upward  far  above  hii 
head,  is  Mlj  explained."  X 

Prof.  Henry  also  says : 

"I  differ  entirely  from  Gen.  Dnane  as  to  the  cause  of  extinction  of  poweifsl 
signals  being  due  to  the  unequal  density  of  the  atmosphere.  The  velocity  of  sound 
is  not  at  all  affected  by  barometric  pressure,  but  if  the  difference  in  preasuie  it 
caused  by  a  difference  in  heat,  or  by  the  expansive  force  of  vapor  mingled  with  the 
air,  a  slight  degree  of  obstruction  of  sound  may  be  observed.  But  this»  we  think,  it 
entirely  too  minute  to  produce  the  results  noted  by  Gen.  Duane,  while  we  shall  find 
in  the  action  of  the  currents  of  wind  above  and  below,  a  true  and  sufficient  cause.'' 

Prof.  Tyndall,  the  well-known  physicist,  and  the  scientific  adviser  of  the  EMer 
Brethren  of  the  Trinity  House,  was  much  impressed  with  the  report  of  Gen.  Dnanei 
which,  he  justly  says,^  "Is  marked  throughout  by  fidelity  to  facts,  rare  sagacitr 
and  soberness  of  speculation.    The   last  three  of  the   paragraphs  just  qnotod 

*  Henry  on  Soond,  p.  470. 

t  8e4  report  Brit.  Aasoo.,  1857,  p.  22. 

:  Set  "Principlee  affeeting  the  audibility  of  fog  aignals,"  p.  28S. 

^  Tyndsll  on  Sonsd,  3d  ed.,  1875,  p.  17. 
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exhibit,  in  my  opinion,  the  only  approach  to  a  true  explanation  of  the  phenomena 
'whioh  the  Washington  report  reveals/'  He  allndes  to  the  remarks  about  nneqoal 
density  of  the  atmosphere,  but  his  criticism  of  Prof.  Henry  is  too  severe.  Both 
^wind  and  temperature  appear  to  affect  the  range  of  audibility,  and  Prof.  Henry's 
explanation  of  the  northeast  storm  goes  very  far  toward  explaining  the  phenom-L 
enon.  Prof.  Tyndall  says:*  "Prof.  Henry  thus  accounts  for  the  fact  that  the 
northeast  snowstorm  renders  the  sound  of  the  Cape  Elizabeth  whistle  audible  at 
Portland.  In  the  higher  regions  of  the  atmosphere  he  places  an  ideal  wind,  blowing 
in  a  direction  opposed  to  the  real  one,  which  alioays  (the  italics  are  Tyndall's) 
accompanies  the  latter  and  which  more  than  neutralizes  its  action.  In  speculating 
-thus  he  bases  himself  on  the  reasoning  of  Prof.  Stokes,  according  to  which  a  sonnd 
-wave  moving  against  the  wind  is  tilted  upward.  The  upper  and  opposing  wind 
is  invented  for  the  purpose  of  tilting  again  the  already  uplifted  sound  wave 
downward. 

"Prof.  Henry  does  not  explain  how  the  sound-wave  recrosses  the  hostile  lower 
current,  nor  does  he  give  any  definite  notion  of  the  conditions  under  which  it  can  be 
shown  that  it  will  reach  the  observer. 

''  This,  so  far  as  I  know,  is  the  only  theoretic  gleam  cast  by  the  Washington  report 
on  the  conflicting  results  which  have  hitherto  rendered  experiments  on  fog  signals 
00  bewildering.  I  fear  it  is  an  ignis  fatuuSj  instead  of  a  safe  guiding  light.  Prof. 
Henry,  however,  boldly  applies  the  hypothesis  in  a  variety  of  instances.  But  he 
dwells  with  particular  emphasis  upon  a  case  of  nonreciprocity  which  he  considers 
absolutely  fatal  to  my  views  regarding  the  ilocculence  of  the  atmosphere.  The 
observation  was  made  on  board  the  steamer  City  of  Michmond,  during  a  thick  fog  in 
a  night  of  1872.  The  vessel  was  approaching  Whiteheadt  from  the  south  westward, 
when,  at  a  distance  of  about  6  miles  from  the  station,  the  fog  signal,  which  is  a 
lO'inoh  steam  whistle,  was  distinctly  perceived,  and  continued  to  be  heard  with 
increasing  intensity  of  sound  until  within  about  3  miles,  when  the  sound  suddenly 
ceased  to  be  heard,  and  ^as  not  perceived  again  until  the  vessel  approached  within 
a  quarter  of  a  mile  of  the  station,  although  from  conclusive  evidence,  furnished  by 
the  keeper,  it  was  shown  that  the  signal  had  been  sounding  during  the  whole  time. 

''But  while  the  10- inch  shore-signal  thus  failed  to  make  itself  heard  at  sea,  a 
6-inch  whistle  on  board  the  steamer  made  itself  heard  on  shore.  Prof.  Henry  thus 
turns  this  fact  against  me.  'It  is  evident,'  he  writes,  'that  this  result  could  not  be 
due  to  any  mottled  condition  or  want  of  acoustic  transparency  in  the  atmosphere, 
since  this  would  absorb  the  sound  equally  in  both  directions.'  Had  the  observation 
been  made  in  a  still  atmosphere,  this  argument  would,  at  one  time,  have  had  great 
fbrce.  But  the  atmosphere  was  not  still,  and  a  sufficient  reason  for  the  observed 
nonreciprocity  is  to  be  found  in  the  recorded  fact  that  the  wind  was  blowing  against 
the  shore-signal. 

''The  clue  to  all  the  difficulties  and  anomalies  of  this  question  is  to  be  found  in 
the  aerial  echoes,  the  significance  of  which  has  been  overlooked  by  Gen.  Duane,  and 
misinterpreted  by  Prof.  Henry." 

The  experiments  of  Prof.  Henry  have  been  very  extensive  in  regard  to  locality, 
while  Tyndairs  were,  to  a  great  extent,  confined  to  the  station  of  South  Fore- 
land. Henry  has  also  gathered  data  from  other  sources  and  extended  observations 
have  been  made  by  district  officers  from  time  to  time.  The  observations  of  Com« 
mander  Chad  wick  and  those  of  Mr.  Johnson,  the  chief  clerk  of  the  Light-House 
Board,  in  the  Third  district,  have  been  especially  valuable  when  taken  in  connection 
with  the  cruise  of  the  light-house  schooner  Clover  during  the  present  year,  in  which 
Mr.  Johnson  was  assisted  by  Dr.  White  and  Prof.  Hazen. 

The  observations  in  the  First  and  Second  districts  recorded  in  the  present  report 
are  perhaps  more  numerous  than  any  that  have  been  systematically  recorded  as  yet, 

*  Tyndall  on  Sonnd,  3d  ed.,  p.  18. 
t  See  Pis.  LII.,  LXII.,  LXHI. 
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and  all  tend  to  confirm  the  view  that  the  wind  is  by  far  the  most*  important  &ctorl 
that  inflnencee  the  flnctnations  of  audibility  of  the  fog  signals  of  the  New  Engliii^l 
coast.  The  phenomena  that  are  not  clearly  attributable  to  the  wind  are  in  maDj| 
cases  such  as  would  result  from  refraction  due  to  temperature  and  those  that 
only  with  the  effect  of  a  flocculent  condition  of  atmosphere  are  comparatively  rami 

In  many  cases  several  causes  undoubtedly  conspire  to  produce  the  obsM^ed  effed 
To  determine  quantitively  the  refraction  or  reflection  in  any  case  would  involve- 
almost  innumerable  observations  of  wind  and  temperature  and  several  simoltaneont 
measurements  of  the  intensity  of  sound  throughout  the  acoustic  field.  It  is  quite 
praotioable,  however,  to  explain  in  almost  every  instance  how  the  observed  effect; 
might  be  produced,  and  it  has  been  the  aim  of  this  report  to  suggest  such  explma- 
tions  in  the  description. 

TyndalPs  severe  criticism  has  had  the  effect  of  throwing  discredit  on  all  of  Henxy^j 
conclusions. 

It  should  be  noted,  however,  that  in  the  case  of  the  northeast  snowstorm  thai 
upper  current  is  not  purely  an  ideal  one.    Not  only  is  it  highly  improbable  that  th«{ 
north  wind  extends  to  the  upper  limit  of  the  atmosphere,  but  his  explanation  of  the 
meteorological  conditions  is  by  no  means  unreasonable.    If,  as  Tyndall  says,  HeDxr{ 
"does  not  explain  how  the  sound  wave  recrosses  the  hostile  lower  current,  nor  doeslie 
give  any  definite  notion  of  the  conditions  under  which  it  can  be  shown  that  it  will 
reach  the  observer, ''  yet  such  conditions  are  not  beyond  the  reach  of  compreheosMO. 
If  we  take  into  account  the  refraction  due  to  temperature  and  the  lateral  spread  of  { 
sound  in  connection  with  the  wind  refraction  above,  the  combined  effect  is  sufficieBt 
to  penetrate  the  hostile  lower  currents. 

Again,  if  Henry  does  not  fully  explain  the  cause  of  the  silent  zone  at  Whitebesd 
he  points  out  conditions  which  are  capable  of  explaining  it.  He  thoroughly  appre- 
ciates the  fact  that  the  buildings,  rocks,  and  trees  at  Whitehead  ereate  more  fHctioa 
than  the  surface  of  the  sea  to  retard  the  lower  currents  and  tilt  up  the  sound  wavst. 
He  also  appreciates  the  effect  of  the  lateral  spread  of  the  sound  in  bringing  it  back. 
He.  does  not,  however,  appear  to  fully  realize  the  combined  effect  of  these 
Speaking  of  Henry  and  Tyndall,  Lord  Rayleigh*  says  : 

"It  is  therefore  probable  that  refraction  and  acoustical  opacity  are  both 
cemed  in  the  capricious  behavior  of  fog  signals.  A  priori,  we  should  certainly  be 
disposed  to  attach  the  greater  importance  to  refraction,  and  Reynolds  t  has  shows 
that  some  of  Tyndall's  own  observations  admit  of  explanation  on  this  principle.  A 
failure  in  reciprocity  can  only  be  explained  in  accordance  with  the  Uieory  of  the 
action  of  the  wind.  *  *  *  It  may  be  mentioned  that  Reynolds  agrees  with 
Henry  in  considering  refraction  to  be  the  really  important  cause  of  distnrbanee^ 
but  further  observations  are  much  needed.'' 

Our  own  observations,  taken  in  connection  with  former  reports,  lead  us  to  the  fol* 
lowing  opinion  with  regard  to  the  phenomenon  observed  at  Whitehead  and  elss- 
where,  which  Henry  thus  describes  in  his  final  conclusions  : 

"It  frequently  happens  on  a  vessel  leaving  a  station  that  the  sound  is  suddenly 
lost  at  a  point  in  its  course,  and  after  remaining  inaudible  some  time,  is  again  heard 
at  a  greater  distance,  and  is  then  gradually  lost  as  the  distance  is  further  increased  "* 

This  phenomenon  our  observers,  for  want  of  a  better  name,  have  called  '*the 
ghost." 

We  know  of  no  well  recorded  instance  in  which  this  has  been  observed,  except 
against  the  wind,  as  Henry  says.  In  most  cases  it  probably  arises  from  flnetuatioiis 
in  the  wind,  and  there  is  good  reason  to  believe  that  all  multiple  "ghosts"  aie  doe 
to  this  cause  and  not  to  a  continued  rebounding  of  the  ray.  There  is  no  proof  in 
these  cases  that  when  the  sound  is  lost  at  the  vessel  it  is  heard  beyond  it.  But  tlie 
silent  area  about  a  mile  from  the  station  can  readily  be  explained  by  refraction 


•Theory  of  Sound,  Vol.  II.  pp.  124-126. 

tOn  Refhiction  of  Sound  by  tbo  Atmo8pber«,  by  Prof.  Osborne  BeynoMs. 
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"When  it  is  considered  that  the  baildinga  and  Bometimea  the  rocks  and  trees  near  the 
fog  signal  oppose  a  much  greater  resistance  to  the  lower  current  of  air  than  the  sur- 
face of  the  sea  opposes.  Accordingly  the  difference  in  the  velocity  of  the  upper  and 
lo^wQT  onrrents  may  be  sufficient  to  tilt  the  sound  ray  upward  in  the  vicinity  of  the 
ai^^al,  whereas  farther  out  to  sea  this  difference  may  be  too  slight  to  prevent  the 
lateral  spread  from  carrying  it  back  to  the  surfuce,  especially  if  the  sea  is  cooler 
than  the  air.  Our  observations  with  toy  balloons  have  shown  that  in  such  cases  the 
difference  between  the  wind  velocity  above  and  below  is  much  greater  near  the  land 
tban  farther  out  to  sea.  It  is  then  by  no  means  necessary  to  assume  an  upper  cur- 
rent blowing  in  the  opposite  direction  to  the  lower  one  to  account  for  the  '' ghost ^' 
"by  atmospheric  refraction  and  lateral  spread.  This  suggests  the  advantages  of 
placing  the  signal  as  high  as  possible  and  out  of  the  way  of  such  obstacles  as  retard 
tlie  wind. 

With  regard  to  the  belt  of  silence  surrounding  a  fog  signal,  with  a  radius  of 
about  a  mile  and  an  area  of  audibility  outside,  we  have  yet  failed  to  discover  any 
instance  in  which  the  abnormal  silence  had  been  observed  simultaneously  on  oppo- 
site sides  of  the  signal ;  there  is  no  reason,  however,  why  conditions  might  not 
e^st  that  would  cause  such  a  phenomenon. 

We  have  observed  this  abnormal  silenbe  south  of  Whitehead  in  a  south  wind, 
and  the  next  day  in  a  north  wind  have  heard  the  signal  all  over  the  ''silent  area.'' 
Then  we  have  gone  to  the  north  of  the  signal  and  found  a  ''silent  area''  there,  and 
liave  found  the  same  phenomena  at  other  stations. 

M.  AUard,  in  his  extensive  work  on  light-houses,  has  devoted  a  chapter  to  fog  sig- 
nals, in  which  he  has  formulated  the  results  of  observation  in  a  clear  and  concise 
manner,  illustrating  the  principles  by  a  few  simple  diagrams  and  tables. 

In  a  paper  on  the  "Refraction  of  sound,  by  William  B.  Taylor,"  in  the  Smithsonian 
Report  for  1875,  the  ideas  of  Stokes,  Reynolds,  and  Henry  are  discussed  and  illus- 
trated. 

Col.  Elliot's  report  on  "European  light-house  systems"  gives  an  account  of  Tyn- 
daU's  experiments,  and  much  useful  information  and  many  valuable  suggestions. 

In  a  lecture  at  Royal  United  Service  Institute,  Mr.  Alexander  Beazely  treats  of  the 
same  subject. 

In  his  work  on  the  Modern  Light-House  Service,  Mr.  Johnson  reports  the  results 
of  his  own  observations  and  of  all  others  of  which  he  could  find  a  record  from  the 
time  of  Prof.  Henry's  death  up  to  the  date  of  publication,  in  1890.  Mr.  Johnson  has 
formulated  a  number  of  suggestions  *  as  to  what  the  mariner  should  do,  and  what  he 
should  not  do,  when  approaching  a  fog  signal,  which  have  been  republished  and 
translated  into  many  languages. 

As  the  phenomena  observed  at  Beavertail  and  Little  Gull  Island,  in  the  Third 
district,  appeared  to  be  very  striking,  Mr.  Johnson,  in  1893,  made  further  observa- 
tions there  on  the  Clover,  which  he  has  kindly  authorized  me  to  incorporate  in  my 
report. 

Mr.  Johnson  was  accompanied  on  the  cruise  of  the  Clover  by  Prof.  C.  A.  White, 
LL.  D.,  the  eminent  geologist,  who  since  his  return  has  published  a  most  valuable 
paper  on  the  "  Echoes ''  observed  on  this  cruise,  which  has  received  the  attention  of 
scientists  at  home  and  abroad,  and  has  served  to  open  up  a  most  fertile  field  of 
investigation.  He  was  also  accompanied  by  Prof.  H.  A.  Hazen,  of  the  Weather 
Bureau,  who  is  distinguished  by  his  work  in  meteorology,  and  who  has  had  some 
experience  as  an  aeronaut.  He  had  made  arrangements  to  explore  the  acoustic  field 
in  a  balloon  belonging  to  the  Department  of  Agriculture,  but  most  unfortunately,  and 
through  no  fault  of  his,  the  balloon  was  lost  in  transportation  and  not  recovered 
until  after  his  return. 

Mr.  Johnson  has  given  an  account  of  the  cruise  of  the  Clover  in  papers  read  before 
the  Philosophical  Society  in  Washington.     Speaking  of  silent  areas,  he  says : 

*  The  Modem  Light-Hoate  Service,  p.  85. 
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**  The  Ligbi-Hoiue  Boud  wm  eonndoriag  the  mattar  ftomm  pady  pcMtica] 
point.    If,  it  was  reaMmed,  then  is  *  point  within  ennfaoi  ef  a  Ib^  •iff*'^  ^ 


from  eay  caiue,  the  fog  signal  esn  not  be  hesid,  thsn  sone  other  signal 
placed  at  that  point,  from  which  Tessels  can  take  a  fresh  dqMrtme. 
that  idea,  investigation  was  made  as  to  the  region  aboat  each  prooiinsat  fb^ 
which  it  bad  been  said  conld  not  be  heard  at  points  where  it  oa^t  to  be  haard.  Is 
several  instances  I  was  sent  to  each  points  to  make  investigatioBaad  to  repatt  wiak 
recommendations.  In  the  summer  of  1885 1  eroised  aboat  Point  Jodith,  R.  L,  *  aai 
the  soatheast  end  of  Block  Island,  both  at  the  entraaee  of  Long  Ulaiid 
aboat  the  light-honse  and  fog  signal  on  Little  Brewster  Island,  entram 
Harbor.  An  area  of  sUeaee  was  Ibnnd  md  plotted  aboat  H  miles  aoatii  aC  Faisi 
Jndith,  where  the  powerftil  I6g  signal  in  operatioB  at  Point  Jodith  eomid  not  te 
beard.  That  area  was  soon  marked  by  a  whistling  bnoy.  A  similar  area  vaa  SMmi 
and  plotted  5  miles  from  Block  Island,  and  a  whistling  booy  was  placed  is  the  csaler 
of  that  silent  spot. 

"A  enrioos  state  of  things  was  foand  off  the  light-boose  on  Littla 
Island,  Boston  Harlx^.  Complaint  has  been  made  as  to  the  actioa  of  tha 
there,  which  was  a  Daboll  trumpet,  and  another  and  better  fog  signal 
Some  asked  for  a  siren,  some  for  a  steam  whistle,  and  9am»  fisr  a  larger 
Baboll.  So  a  battery  of  fog  signals,  one  of  each  kind,  was  placed  there,  and  I  wm 
appointed,  with  others,  on  an  informal  sort  of  a  board,  to  ascertain  and  report  whicft 
of  the  three  was  best  adapted  to  the  place.  It  was  found  that  the  sirea  gave  tki 
best  effect,  and  it  was  dnly  established  there,  and  is  there  yet.  Bat  it  wfa  aim 
foond  that  there  were  several  areas  of  silence  within  normal  earshot  of  that  ftf 
signal  which  were  constant  as  to  their  general  position,  bat  which  were 
variable  in  their  actual  positions.  There  w«re  already  so  many  lighta,  booya, 
dies,  etc.,  in  that  vicinity  it  was  recommended  that  no  more  be  establiahcd 
lest  it  caose  confosion.  It  was  deemed  the  most  curious  concatenation  <if 
phenomena  yet  met.'< 

Extracts  from  Dr.  Whitens  paper  are  jfiven  on  page  302. 

The  Shipman  kerosene  engine  consumes  about  nine-tentba  of  a  gallon  of  ofl  ia 
striking  a  bell  with  a  blow  of  350  foot-pounds  six  times  a  minute. 

The  Daboll  trompet  has  given  but  1  ittle  trouble  in  repairs.  The  dilBeulty  has  bsea 
with  the  caloric  engines.  The  trumpets  are  made  in  dnplieate  and  tha  reeda  ess 
readily  be  r^laced. 

II.^£XFBiaXSNT8  WITH  FOO  SlONALB  AT  BOSTON  LIGHT-BTATION  AND  ElSBWHBSI. 


The  importance  of  Little  Brewster  Island  as  a  guide  to  this  harbor  nukes  its 
commanding  position  for  a  fog  signal,  and  a  first-class  steam  fog  siren  is  eetablishei 
here.t 

This  is  set  up  in  a  building  east-southeast  of  the  light-house  and  is  dixaeted  eait 
by  south.  It  is,  in  general,  as  efficient  a  signal  as  is  known,  and  can  sometiBies  te 
heard  a  distance  of  15  to  18  miles,  whUe  10  miles  is  a  fair  aveiage,  taking  aD 
of  weather  into  consideration.  Under  certain  conditions,  howevedr,  vesse 
into  Boston  hear  the  siren  at  a  distance,  and  lose  it  on  approaching  the  signaL 

This  silence  has  often  been  observed  at  and  about  Harding  Ledge, 1 2^  miles  i 
ea^t  of  Boston  light,  and  near  the  path  of  vessels  from  Cape  Cod  bound  to 
It  is  highly  essential  that  the  siren  should  be  audible  at  this  point,  yet  many  a  ih^ 
has  been  the  victim  of  this  rook  on  account  of  the  fhilure  to  hear  the  aignaL 

One  of  the  objects  in  the  experiments  at  Boston  light-station  is  to  penatnia  the 
area  in  the  vicinity  of  this  ledge  under  aU  conditions  of  weather,  wind,  etc,  or  ti 
determine  whether  it  is  practicable  to  accomplish  this  object.    From  itsimpertaaiv 
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as  an  aid  to  navigation,  and  becatue  of  its  proximity  to  the  en^eer'a  oi&oe,  a  sort 
of  experimental  fog-signal  station  lias  been  established  in  connection  with  the  regu- 
lar station,  and  a  battery  of  signals  has  been  set  up.  These  are  either  spare  signals, 
-to  be  substituted  at  any  station  in  case  of  necessity,  or  improyements  in  the  regular 
service,  to  be  tested  in  comparison  with  the  signals  now  in  use. 

The  regular  fog  signals  at  the  station  consist  of  two  first-class  sirens,  one  of 
^which  may  be  blown  by  air  presenre  by  means  of  the  connection  between  the  siren 
l>oiler  and  the  air  receiver  in  the  experimental  building. 

Other  instruments  are  placed  in  a  temporary  building,'^  southeast  of  the  siren 
lionse  on  the  cliff  facing  the  sea. 

The  whistles  Mid  trumpets  have  also  been  blown  by  compressed  air. 

The  compreseor  was  oonstruotedftfon  an  old  hoisting  engine.  The  hoisting  drum 
'was  removed  from  its  shaft  and  replaced  by  two  eccentrics  connected  with  the  pis- 
tons of  two  adr  cylinders  placed  directly  underneath  the  shaft.  This  compressor 
fkmses  the  aar  through  a  3-inoh  pipe  into  a  locomotive  boiler  which  is  used  as  a 
xeceiver.  This  boiler  is  also  connected  by  an  inch  and  a  half  pipe  to  one  of  the  eirea 
Itoilers  in  the  siren  house.  The  boiler  in  the  experimental  building  has  a  capacity 
of  90  cubic  feet  of  air  and  the  siren  boiler  the  same,  but  since  the  siren  boiler  is 
usually  two-thirds  full  of  waiter  it  does  iMt  then  contain  over  30  cubic  feet.  The 
oompresBor  was  not  designed  for  a  pressure  of  more  than  45  pounds. 

The  whistles  t  are  of  the  ordinary  locomotive  type,  12^  10,  and  8  inches  in  diam- 
eter. They  are  placed  on  a  pipe  which  leads  from  the  air  receiver  up  the  to^^er  on 
the  south  side,  one  between  the  parapet  and  lantern  dedc,  one  in  an  elbow  in  the 
pipe  60  feet  above  the  ground,  and  one  90  feet  above  the  ground  on  a  pipe  connected 
urith  the  dome  of  the  air  receiver. 

There  are  two  trumpets  at  the  station.  One,  a  second-claes  DaboU  trumpet,  is 
placed  on  the  east  side  of  the  rain  sheds. t  Tlie  brass  end  of  the  trumpet  is  con- 
nected directly  with  a  large  wooden  horn,  octagonal  in  shape,  and  having  a  wide 
flare  at  the  end.  The  horn  is  55  feet  longf  and  25  feet  in  its  greatest  diameter,  and  is 
pointed  east  by  south.  This  trumpet  is  blown  by  compressed  air  through  a  pipe 
leading  from  the  air  receiver  in  the  experimental  building.  It  is  manipulated  by  a 
Itand  valve. 

The  other  trumpet  has  been  built  on  exactly  the  same  principles  as  the  regular 
Daboll  trumpet,  ^le  only  changes  in  design  being  those  made  necessary  by  its  great 
weight  and  size.  The  design  was  to  build  a  trumpet  whose  reed  should  be  twice  as 
wide  as  the  largest  in  the  service. 

This  trumpet  ^  is  placed  in  a  horizontal  position  and  the  body  terminates  in  a 
large  horn,  which  is  poiaied  in  a  southeasterly  direction  from  the  experimental 
building. 

The  general  dimensions  are  as  follows:  The  body  casting  is  5^  fbet  in  length,  and 
weighs  some  1,400  pounds.  The  horn  is  a  oast-iron  cone  7  feet  in  length  and  4  feet 
in  its  greatest  diameter.  The  reed  is  40  inches  long,  10  inches  wide,  and  li  inches 
thick  in  the  heaviest  part. 

Some  of  the  experimental  apparatus  has  been  mounted  upon  a  small  scow  so  that 
it  might  be  towed  out  into  the  stream  at  will.  It  includes  a  small  boiler,  engine,  air 
compieesor,  and  tank,  which  are  to  be  used  in  connection  with  a  Daboli  trumpet. 
A  frame  suitable  for  a  1,000-pound  bell  is  also  upon  the  scow,  together  with  an 
engine  wtii(^  frimishes  power  ibr  the  striking  apparatus. 

Two  kinds  a£  bell  metal  have  been  tested ;  the  ordinary  composition  in  the  bells 
east  by  the  Bfaike  Bell  Company,  and  a  composition  of  steel  in  that  by  the  Cincin- 
nati Bell  Foundry  Company,  and  called  the  "Blymer''  bell.  These  have  all  been 
similarly  mounted  on  wooden  frames,  and  suspended  by  wrought-iron  hangers. 

_1 .*jei.  Lxxin.  i  PI.  Lxxni. 
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FiTB  bellB  have  been  used  thus  far  in  the  tests,  and  thej  hare  been  danfiedfti 
eonTenieuce,  and  will  hereafter  be  referred  to  by  name: 


N 


Ben  A. 
BeU  B. 
Belie. 
BeUD. 
BeUE. 


Weight. 


rvtcb  ec 
blow. 


1.0ID 
4,000 
1,000 

a,  000 


CteSbj. 


178  ;  BlakABeDOn. 
148  < 


ISO  !  OTiMitiBJICX 
150  ,  Blake  BeU  Oft. 

I 


The  striking  machine  consists  of  gearing  attached  to  the  shaft  of  a  snaQ  eoginf. 
One  gear  carries  a  pin  which  in  rerolving  strikes  an  arm  attached  to  the  hsoHt 
and  draws  it  back  against  a  spring,  which  when  released  strikes  tbe  blow.  He 
force  of  the  blow  is  mainly  determined  by  springs  attached  to  the  haimnei  sun,  mA 
has  been  varied  from  360  foot  ponnds  for  the  large  bells  to  150  for  the  small  bdk 

The  bells  hare  been  stmck  by  cast-iron  haomiers  *  weig^iing  from  40  to  400posiidSr 
and  having  adjustable  striking  ends  of  lignnm-Yite,  bell  metal,  or  cast  iron.  Tb 
former  proved  to  be  undesirable.    The  bell  metal  is  probably  the  bes*. 

The  engines  used  with  bells  are  oil  bnmeis.  One  is  a  S-hors^power  Sh^m 
engine,  the  other  a  l-horse-power  Kane  engine. 

It  "v^ill  be  seen  from  the  report  of  the  observations  that  these  bells  develop  oonii 
almost  equal  in  i>enetration  to  that  of  the  Daboll  trumpet,  and  vastly  soporiorii 
that  of  the  fog  bells  now  in  operation.  To  test  the  endurance  of  the  bells,  bowers; 
they  were  stmck  a  much  heavier  blow  than  is  recommended  for  ou^ee.  Had  tk 
opposite  course  been  pursued,  and  the  experiments  commenoed  with  gentle  blon 
many  years  would  have  been  required  to  develop  any  results. 

The  steel  composition  bell  (1,000  pounds)  broke  after  24  blows  of  150  foot  pooA 
each.  The  makers  explained,  however,  that  their  bell  was  not  calculated  for  ■ 
severe  a  blow,  and  suggested  that  it  would  be  better  to  compare  the  sound  made^ 
the  usual  blow.    This  bell  has  been  recast  and  set  up  for  further  experinMot. 

The  960-pound-bell  A  was  an  old  one  that  had  been  used  for  years  on  a  Ii|[^t<dupk 
It  broke  after  receiving  11,000  blows  of  178  foot  pounds  each. 

The  1,040-pound-bell  £  has  received  about  11,000  blows  of  148  foot  poondeeiek 
and  shows  no  signs  of  weakness. 

The  4,000-pound-bell  C  broke  after  receiving  18,000  blows  of  360  foot  poundaoiA 
Almost  all  these  blows  were  struck  with  a  cast-iron  hammer  of  about  <Hie-tentt  tkt 
weight  of  the  bell  struck,  but  for  a  very  fow  blows  a  hammer  with  a  ligaunhTifci 
head  was  substituted. 

The  3,000-pound-bell  E  received  several  thousand  blows  of  350  foot  poundi  eaek 
with  a  hammer  of  400  pounds  with  a  lignum-vitie  end;  several  thousand  more  of  SB 
foot  pounds  with  a  cast-iron  hammer  of  400  iK>und8;  then  over  60,000  blows  of  UV 
foot  pounds  each  with  a  400-pound  hammer  with  a  bell-metal  end,  making,  ia  aSi 
over  82,000  blows  before  it  broke. 

From  a  comparison  of  the  results  it  will  be  seen  that  a  blow  of  ISO  foot  posMb 
applied  to  the  3,000-pound  bell  is  about  one-half  of  what  would  probably  ciaekil 
in  10,000  or  15,000  blows. 

It  is  now  proposed  to  recast  the  4,000-pound  bell  and  to  test  it  with  a  blow  of  ^ 
foot  pounds.  It  would  probably  endure  this  hammering  for  several  yeais,ifii^ 
indefinitely,  and,  even  if  it  ultimately  cracked,  the  expense  of  recasting  would  bt 
very  slight. 

This  bell  should  give  a  sound  ten  or  fifteen  times  as  great  as  an  ocdinaiy  fog  btU* 
and  should  be  heard  four  times  as  far.    The  sound  from  the  lignum-vitn  haniav  ii 
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faint,  and  appears  maf9ed ;  that  from  the  bell  metal  is  as  sonorons  as  frozh  the  cast 
iron,  and  there  is  every  reason  to  believe  that  those  of  a  still  softer  metal  would  be 
the  best  material. 

The  large  DaboU  trumpet  gives  a  powerful  sound,  but  as  it  is  now  tuned  the  pitch 
is  too  low.    It  may  be  some  time  before  the  reed  is  properly  tuned. 

The  trumi>et,  with  the  50-foot  extension,  gives  a  very  powerful  sound  along  the 
axis,  but  it  has  by  no  means  been  perfected  as  yet. 

The  whistles  have  been  tested  by  air  and  by  steam  under  different  pressures  and 
at  different  elevations,  but  with  no  decisive  results  as  yet.  The  large  whistles 
appear  to  be  stronger  than  the  small  ones,  but  require  more  steam.  High  pressure 
appears  to  be  very  necessary  for  the  whistles. 

The  siren  has  not  yet  developed  any  greater  power  by  substituting  air  for  steam. 
An  extension  has  been  made  for  the  horn  of  the  siren  with  a  view,  if  possible,  to 
convert  more  of  the  power  into  sound  waves,  but  it  has  not  been  tested. 

The  intensity  of  all  of  the  signals  has  been  somewhat  increased  by  placing  a  wide 
platform  or  roof  directly  under  the  horn,  sloping  down  gently  toward  the  water  so 
as  to  save  the  sound  that  would  otherwise  be  broken  up  by  the  rocks  in  fh)nt  of  the 
signal.  It  is  proposed  to  try  the  effect  of  directing  a  horn  upward,  and  covering  it 
with  a  mushroom  or  umbrella,  as  in  some  of  the  foreign  fog  signals.  All  of  the 
experiments  have  shown  that  it  is  quite  practicable  by  screens  to  deaden  the  force 
of  the  sound  behind  the  signal,  however  difficult  it  may  be  to  reenforce  it  in  front, 
so  that  screens  could  be  used  to  good  advantage  to  prevent  sound  from  spreading 
inward  in  the  neighborhood  of  cities,  etc. 

The  kerosene  steam  engines  are,  in  my  judgment,  far  better  than  caloric  engines, 
but  oil  engines  without  steam,  I  think,  would  be  preferable  to  either. 

Authority  was  given  last  winter  to  test  several  tyx>eB  of  kerosene  engines,  but  on 
Gonsultation  with  the  engineer  of  the  Third  district  it  was  decided  that  this  test 
could  be  made  more  advantageously  at  his  station. 

Either  the  Grobb  or  the  Homsby-Acroyd  would,  I  think,  answer  the  purpose  very 
well. 

In  my  annual  estimate  a  year  ago  I  had  provided  for  supplying  light-stations  with 
some  devices  for  getting  up  steam  more  readily  than  with  the  boilers  and  caloric 
engines  now  in  use.  It  was  proposed,  if  suitable  arrangements  could  be  made,  to 
provide  the  steam  boilers  with  an  artificial  draft,  and  the  caloric  engines  with  air 
tanks  of  sufficient  strength  and  capacity  to  store  up  air  enough  to  keep  the  signal 
in  operation  while  firing  up.  This  method  is  used  in  France.  There  is  reason  to 
believe,  however,  that  this  object  could  be  better  attained  by  the  use  of  quick- 
steoming  boilers  like  the  Fitzgibbon  boiler,  and  by  substituting  kerosene  engines 
for  caloric  engines. 

It  is  proposed  to  take  the  scow  on  which  the  small  trumpet  and  bell  has  been 
mounted  to  the  foot  of  the  high  and  steep  cliff  at  Great  Brewster  Island  in  order  to 
test  the  lateral  spread  of  sound  by  observations  on  the  other  side  of  the  island,  and 
to  tow  it  to  other  localities  where  it  is  important  to  investigate  the  accoustic  con- 
ditions. 

Delicate  apparatus  have  been  constructed  for  measuring  intensity  of  sound  by 
photographic  and  other  methods,  both  absolutely  and  by  reenforcing  the  funda- 
mental tone  and  the  harmonics. 

A  trumpet  7  feet  long  and  with  a  wide  opening  has  been  tested  with  good  results 
as  an  ear  trumpet.  There  is  no  difficulty  in  reenforcing  the  sound  of  a  fog  signal 
by  such  means,  but  some  modifications  will  be  required  to  deaden  extraneous  sounds. 
>  Telegraph  wires  have  been  set  up  at  Boston  light,  radiating  in  all  directions  from 
the  tower  and  striking  the  ground  or  water  at  libout  200  feet,  so  as  to  completely 
surround  the  fog  signal  and  to  serve  as  a  support  for  thermometers,  aneometers  and 
other  instruments.  - 
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A  aukU  mortar  of  the  pattern  employed  in  the  Ldfe-6aTuig  Serviee 
Mudl  ehftrgMy  mid  fireworks  of  all  kinda  were  discharged  to  test  the  range  of 
sounds. 

The  soond  of  paper  bomhs  bursting  seTeral  hondred  ieet  np  in  the  air  appeared  ^ 
he  lees  affected  by  an  adrerse  wind  than  low  sounds,  bat  oor  ezpsnuMmts 
so  eztensiTe  as  to  jHrove  this. 

The  piteh  of  the  fog  signals  now  in  operation  has  been  tested  whener^ 
cable,  and  experiments  haye  been  made  to  determine  the  proper  note.    Three  hi 
dred  to  400  complete  vibrations  per  second  give  the  best  resolts.    The  hi 
10  most  sensitive  to  those  notes  that  lie  near  the  middle  of  the  register. 

The  extraneous  noises  that  tend  to  drown  the  sound  have  CTcry 
pitch.    Low  notes,  ho werer,  spread  out  mors  rapidly  than  high  ones, 
is  not  so  well  defined. 

Lord  Bayleigh's  "Theory  of  Sonnd"  has  been  of  great  Talne  in  direetiiig 
experiments.    The  works  of  Helmholts,  Aiiey,  Donkin,  Tyndall,  Kdnig, 
Michie,  and  others,  have  been  fteely  consulted. 

Our  experimento  are  not  far  enough  advanced  to  determine  relative  iDieaaiticsi 
fog  signals  with  mathematical  accuracy,  but  many  comparisons  have  been 
incidentally  to  the  tests  of  audibility. 

During  the  £sll  of  189S  a  1,000-pound  bell  was  mounted  on  the  MfriU  and 
about  to  the  different  stations  and  rung  with  a  blow  of  175  foot  pounds.     Its 
was  compared  with  that  of  the  ^inch  whistle  on  the  steamer.    It  was 
set  np  by  the  side  of  the  shore  signal  for  comparison. 

At  the  Boston  light-etotion  preparations  had  been  made  for  more 
parisons,  when  the  work  was  suspended.  The  range  of  the  sound  has  hcEetofbtel 
taken  as  the  standard  of  comparison,  and  the  table  gives  a  rough  estimate  ef 
distance  at  which  each  signal  can  be  heard  under  conditions  comparatively  fri 
able  and  unfavorable. 

The  estimate  agrees  very  well  with  that  of  (Sen.  Doane. 
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The  following  table  of  consumption  of  fuel  has  been  taken  from  data  furnished 
the  inspectors.  It  shows  the  total  number  of  hours  that  each  fog  signal  was 
operation  each  year;  the  total  cousnmption  of  coal  in  tons  of  2,240  pounds  in 
ning  the  signal,  and  the  conBiimption  per  honr. 

Owing  to  the  difference  in  the  characteristics^  however,  this  would  not  alfori 
just  comparison.    In  some  the  blast  is  longer  and  the  interval  shorter  than  in  oth< 
accordingly  a  column  is  added  to  show  what  the  consumption  would  be  if 
by  one  hour  of  the  time  expended  in  the  blasts. 

The  last  column  shows  the  average  consumption  for  each  class  of  signals. 
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III. — PRINCIPLKS  AfFKCTINO  THK  AUDIBILITY   OF  FOG  SIGNALS. 

From  the  discusoion  of  the  observations  made  in  the  present  year  in  the  First  and 
Second  districts  it  will  appear  that  there  are  few  of  the  phenomena  that  can  not  be 
explained  upon  the  principles  that  are  now  generally  recognized.  It  is  not  always 
practicable  to  state  precisely  how  mnch  of  the  apparent  irregularity  in  the  audibility 
of  a  fog  signal  is  actually  due  to  one  cause  and  how  much  t>o  another.  Such  deter- 
minations would  require  almost  innumerable  observations  in  all  the  surrounding 
region  of  the  condition  of  the  atmosphere  and  of  all  the  attendant  circumstances. 
The  observations  have,  however,  in  most  cases  been  sufficient  to  show  that  the  sound 
acted  as  should  be  expected  from  the  known  data. 

The  following  are  the  conditions  which  tend  to  modify  the  regular  audition : 


A.    INFLUENCE   OF   PERMANENT  OBSTACLES. 

(1)  Intervening  obstacles  between  the  signal  and  the  ear,  in  general,  tend  to 
diminish  the  intensity  of  the  sound.  They  do  not  necessarily  destroy  it  altogether, 
even  if  they  cut  oif  completely  the  view  of  the  signal  house  and  its  surroundings. 
On  the  other  hand,  they  weaken  it  more  or  less  when  near  the  line,  even  if  the  signal 
is  visible  from  the  point  of  observation.  In  every  case  the  acoustic  shadow  is 
limited  by  a  penumbra  in  which  the  sound  diminishes  in  intensity  as  the  straight 
line  Joining  the  observer  and  the  signal  approaches  the  obstacle  and  does  not  become 
absolutely  extinguished  when  it  passes  through  the  obstacle. 

(2)  Irregular  surfaces  near  the  signal  cause  reflection  and  interference  of  sound 
that  tend  to  diminish  it  materially. 
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(3)  Obstacles  behiDd  or  ou  une  Hide  of  a  signal*  and  very  near  it,  taaj  be  so 
]>08e<l  as  to  cut  off  the  soand  in  this  direction,  and  if  large  enough  can  even  make  it 
iDaudible  at  anv  considerable  distance. 

(4)  Obstacles  neither  too  near  nor  too  far  from  the  signal  may  cai  off  the  ooniid  in 
the  immediate  shadow,  althongh  it  may  1)e  heard  at  a  greater  distance  where  theiay 
of  sonnd  can  travel  with  less  cnrvatnre. 

(5)  Regalar  surfaces  that  reflect  the  sonnd  may  tend  to  increase  it  or  to  transmit 
it  as  an  echo  to  an  area  from  which  the  direct  sonnd  is  cut  off.  Owing,  however,  to 
the  great  length  of  a  wave  of  sonnd  compared  with  a  wave  of  light,  all  phenomaa 
of  reflection  are  much  less  marked.  Most  objects  in  the  neighborhood  of  a  fog  sig- 
nal that  are  large  enough  to  cause  a  definite  reflection  are  of  irregular  ahmpe,  and 
the  echoes  from  them  are  compftratively  feeble  and  rarely  tend  to  reenfwce  the  dirrct 
sound  very  much.  It  is  hardly  possible,  as  some  have  suggested,  that  buildings  or 
rocks  could  present  regular  surfaces  so  exactly  disposed  as  to  produce  abaolnte  inter- 
ference of  sound  at  a  distance,  like  the  optical  phenomena  of  dark  bands  or  rings. 

(6)  The  buildings  and  natural  objectM  near  a  fog  signal  not  only  afft^et  the  piops- 
gation  of  sound  by  the  interposition  of  their  own  surfaces,  but  also  by  the  effect 
they  produce  upon  the  surrounding  air,  causing  currents  of  different  directioa, 
velocity,  temperature,  etc.     These  are  explained  in  the  next  section. 

B.    INFLUKNC'E   OF   ATMOSPHERIC  COXDITlOXd. 

The  sound  reaches  the  ear  through  the  air.  and  the  chief  causes  of  irregularity  are 
found  in  the  varying  velocity  and  temperature  of  its  currents,  causing  the  sovml 
wave  to  be  reflected  or  refracted.  It  has  been  stated  repeatedly,  and  confinned  In 
sufficient  observations,  that  fog,  rain,  snow,  etc.,  do  not  of  themselves  obatmct  tkt 
passage  of  sonnd.  They  may  tend  to  increase  or  diminish  its  intensity,  aeeording 
as  they  affect  the  temperature  or  velocity  of  the  air. 

(1)  When  sound  passes  suddenly  from  hot  to  cold  air,  or  from  cold  to  hot  mir,  it 
loses  some  of  its  intensity^  and  if  it  passes  through  a  number  of  such  changes  it  mar 
be  wholly  lost  in  regions  where  it  would  otherwise  l»e  heard.  This  is  shown  by  cal- 
culation and  experiment.  It  was  pointed  out  by  Gen.  Duane,  and  has  been  made  a 
subject  of  much  study  by  Tyndall,  the  English  physicist,  who  speaks  of  the  effed 
of  ''flocculenf  air  in  destroying  sound,  .\part  from  the  absolute  obstruction  «f 
sound,  however,  there  is  often  considerable  variation  in  the  **  acoustic  transpar 
ency^'  of  the  air.  Sound  is  generally  transmitted  better  in  cold  than  in  warm  aii, 
becanse  it  is  more  homogeneous ;  for  the  same  reason  it  is  generally  transmittel 
better  through  a  fog,  because  when  the  air  is  near  the  point  of  saturation  a  sliglit 
change  in  temperature  might  cause  so  much  evaporation  or  condensation  as  to  rednce 
its  range  by  one  half.  *  Snow  falling  through  the  air  acts  in  a  similar  way  to  cheek 
the  minute  currents  and  eddies,  t 

(2)  Sound  passinjf  from  a  region  of  high  to  one  of  low  barometric  pressure  lossi 
none  of  its  force,  but  in  passing  in  the  contrary  direction  the  force  is  i>eroeptiUy 
diminished. 

Great  fluctuations  of  pressure  can  not  exist  in  the  free  atmosphere,  but  thcsp 
effects  are  found  in  and  near  the  wind  instruments  that  produce  the  sorund. 

(3)  A  most  important  effect  of  the  air  on  sound  is,  however,  due  to  refrttctisa 
from  variations  in  the  wind,  hent,  and  moisture.  Whenever  the  velocity  of  sonnd  is 
greater  in  any  part  of  the  air  than  in  that  immediately  above  it  the  front  of  a  ver- 
tical wave  of  sonnd  becomes  inclined,  and  it  is  said  that  the  sound  *^ray"  is  tilted 
upward.     It  is  convenient  to  speak  of  **  rays  "  of  sound  suggesting  a  parallel  witk 


^Thomsou   Manchester  Memoirs,  1861- C2.  quoted  by  Lorcl   Rayleigh;  Tbe<H>y  of  Soand,  T^.  IX. 
p.  126. 

t  Aerial  ochoee  have  betm  observed  aud  discasse^l  by  Tyndall  and  others,  and  properly  referred  a 
the  flocoilent  condition  of  the  air.  It  in  not  clear,  however,  that  echoes  conld  not  be  gaaanitid  la 
homogeneoaa  air. 
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rays  of  light,  altbougli  tbe  propagation  of  sound  can  not  be  treated  so  simply  as 
that  of  light  in  the  problems  of  geometrical  optics.  Light  is  there  considered  as 
though  it  Tvere  propagated  only  along  certain  lines  that  are  straight  in  a  homoge- 
neous medium  and  curved  or  broken  in  passing  from  'one  medium  to  another  of  dif- 
ferent optical  character. 

All  light  propagated  in  other  directions  is  neglected  because  all  beams  or  pencils 
of  light  are  much  Tfider  and  long'er  than  a  wave  length,  and  therefore  most  of  the 
light  is  lost  by  interference  excepting  what  passes  in  the  direction  of  the  rays.  So 
great  is  the  velocity  of  light,  also,  that  the  motion  of.  the  medium  is  generally 
neglected  in  comparison  with  it,  and  under  these  conditions  it  is  fair  to  assume 
that  tbe  rays  along  which  it  is  propagated  are  perpendicular  to  the  wave  front. 

Sound,  however,  travels  only  about  one  hundred  times  as  fast  as  a  lively  wind, 
and  the  wave  length  is  as  great  as  the  width  of  the  aperture  of  the  trumpet ;  accord- 
ingly it  is  not  all  thrown  out  in  the  direction  of  the  axis,  as  the  rays  of  light  from 
a  lens  or  reflector,  but  spreads  out  on  every  side  by  diffraction.  The  effect  of  large 
obstocles  upon  these  sound  waves  has  been  explained  above.  In  considering  the 
phenomenon  of  refraction  of  sound,  it  is  to  be  borne  in  mind  that  the  sound  ray  is 
simply  the  line  along  which  the  sound  travels  with  comparatively  little  diminution 
of  intensity  except  what  is  due  to  the  acoustic  opacity  of  the  air,  and  to  the  expan- 
sion of  the  wave. 

It  would  be  foreign  to  the  purpose  of  this  report  to  discuss  the  fundamental  prin- 
ciples of  wave  motion.  They  are  treated  satlsftMStorily  in  the  elementary  text-books 
on  mathematical  physics.* 

On  the  other  hand  the  analysis  of  all  the  phenomena  that  result  fh>m  the  com- 
bined action  of  wind  and  temperature  on  a  beam  or  pencil  of  sound,  or  on  a  wave 
limited  by  an  obstacle  on  one  or  more  sides,  presents  a  vast  field  for  mathematical 
investigation.  Lord  Rayleigh  has  outlined  the  subject  in  his  masterly  work  on  the 
"llieory  of  Sound.''  To  extend  it  further  experiment  must  go  hand  in  hand  with 
calculation.  The  general  form  of  the  wave  front  is  easy  to  calculate,  hut  the  per- 
turbations around  the  edges  are  very  complicated. 

Some  approximate  notion,  however,  may  be  formed  by  assuming  at  first  that  sound 
travels  with  normal  intensity  in  a  ray  perpendicular  to  the  wave  front  in  a  moving 
medium  as  well  as  in  one  at  rest,  and  that  when  an  obstacle  intervenes  all  sound  is 
lost  except  in  the  direction  of  these  rays. 

The  sound  generated  by  diflraction  may  then  be  treated  comprehensively  as  the 
"lateral  spreading."  This  is  all  that  is  necessary  to  determine  approximately  the 
amount  of  curvature  given  to  a  ray  of  sound  by  difference  of  temperature  and 
wind. 

To  ascertain  whether  an  observed  aberration  in  the  audibility  of  a  fog  signal 
could  be  caused  by  refraction,  it  is  not  essential  to  know  whether  a  horizontal  ray 
would  be  deflected  upward  or  downward  a  foot  or  two  more  or  less  at  a  distance  of 
2  or  3  miles ;  it  is,  however,  very  important  t6  know  whether  the  total  deflection 
here  would  be  a  foot  or  a  mile. 

Prof.  Reynolds  and  Lord  Kayleigh  have  both  made  such  simplifications  in  the 
problem,  and  their  results  agree  substantially  with  our  own,  in  which  the  subject 
has  been  approached  from  a  different  point  of  view.  We  have,  therefore,  preferred 
to  make  use  pf  their  well-known  formnlaB,  so  far  as  they  answer  our  purposes,  rather 
than  introduce  some  that  we  had  made  independently  and  that  are  not  so  simple. 

These  approximations  are  applicable  to  rays  that  are  nearly  horizontal,  and  it  is 
with  such  rays  that  we  have  to  deal.  Considering  the  sound  to  be  propagated  in 
rays  normal  to  the  wave  front,  the  phenomena  can  readily  be  explained  by  simple 
geometrical  diagrams.  , 

Sound  travels  a  little  more  rapidly  in  hot  than  in  cold  air,  in  wet  than  in  dry  air; 
a  little  more  rapidly  with  the  wind  than  against  it. 


*  Bartlett'a  Mecbaulcti  of  Molecules ;  Airey  ou  bound ;  Michie's  Wave  Motion. 
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'  Suppose  a  ray  of  sound  to  proceed  horizontally  from  its  source.  The  waTe  Iront 
is  then  vertical.  If  it  comes  into  a  region  of  still  air  in  which  the  temperature  or 
moisture  decreases  upward  it  moves  faster  than  the  ray  above  it,  the  'wave  front 
above  it  is  tilted  backward  and  ray  is  tilted  upward.  The  same  effect  is  produoed 
if  it  enters  a  region  in  which  the  wind  is  blowing  stronger  against  the  sound  above 
tlian  below,  or  stronger  with  the  sound  below  than  above. 

If  the  ray  traverses  a  region  where  these  conditions  obtain  thronghont,  it  is 
curved  upward  at  every  point.  Opposite  conditions  tend  to  curve  the  ray  down- 
ward. The  rays  above  and  below  the  horizontal  are  curved  in  precisely  the  samf 
manner. 

The  upper  regions  of  the  air  are  usually  cooler  and  dryer  than  the  lower  regions. 
When  the  wind  b^ows  over  the  rough  surface  of  the  earth  the  lowest  stratum  ii 
retarded  by  fHction,  and  the  velocity  is  less  than  that  of  the  stratum  above  it. 

A  difference  of  a  degree  Fahrenheit  in  temperature  corresponds  in  effect  with  » 
difference  in  wind  velocity  of  one  foot  per  second.  The  effect  of  humidity,  howevei. 
is  very  slight  in  comparison  with  wind  or  temperature. 

If  the  wind  blows  with  or  against  the  sound,  with  equal  velocity  above  and  below, 
it  has  no  effect  on  the  direction  of  the  ray.  On  the  New  England  coast  the  upward 
refraction  is  more  noticeable  when  the  sound  travels  against  a  southerly  wind,  for 
then  the  temperature  generally  decreases  npAvard  more  rapidly  than  with  a  north- 
east windy  and  this  is  j  ust  the  wind  to  bring  foggy  weather.  In  a  northeast  snowBtora 
the  air  at  the  surface  is  cold  and  the  retarding  influence  of  friction  against  the  wind 
does  not,  perhaps,  extend  very  high. 

The  effect  of  the  curvature  of  the  rays  on  the  propagation  of  sound  may  be  illoa^ 
trated  by  the  diagrams  of  PI.  1.  The  vertical  scale  has  been  exaggerated,  and  lo 
attempt  has  been  made  to  construct  the  curves  with  mathematical  acenraey. 

The  direction  of  the  wind  is  shown  by  arrows,  and  its  relative  velocity  in  differoDt 
regions  by  the  length  of  these  arrows. 

In  the  first,  second,  and  third  cases  the  wind  is  blowing  against  the  sonnd  and  is 
stronger  above  than  below. 

In  the  fourth  case  it  is  blowing  with  the  sound  and  stronger  above  than  below. 

In  the  fifth  case  against  the  sound  and  stronger  above  than  below,  near  the  signtl, 
but  with  equal  velocity  farther  from  it.  This  might  arise  from  the  friction  of  th* 
wind  against  the  shore  near  the  station,  the  sea  being  too  smooth  to  retard  the  low 
current  enough  to  make  it  weaker  than  the  upper. 

Supposing  the  fog  signal  at  FS  and  the  vessel  at  F.  In  the  first  case  all  the  nj% 
below  a  strike  the  water  and  are  reflected  upward  or  broken  up.  All  rays  abovF  < 
are  not  obstructed,  a  strikes  the  water  at  V,  the  signal  is  heard  in  the  upper  regicios 
above  Va,  and  owing  to  the  lateral  spread  of  the  sound  it  is  also  heard  less  diatinedy 
as  far  as  the  dotted  line  below  a.  It  is  not  heard  by  a  vessel  at  fT,  but  is  heard  as  it 
approaches  V,  first  aloft  and  then  on  deck. 

In  the  second  case  the  signal  is  higher  and  not  only  all  above  a  pass  unobstmctcd, 
but  all  between  a  and  h.  The  signal  is  heard  cloarly  at  U  and  V,  and  less  distinctlT 
at  W. 

In  the  third  case  the  signal  is  as  high  as  in  the  second  but  is  set  back  from  the  edge 
of  a  cliff  so  that  even  the  ray  a  is  obstructed  and  all  the  rays  are  tilted  np  into  tke 
air.  The  signal  can  not  be  heard  directly  anywhere  on  this  line,  and  the  only  souad 
that  reaches  the  vessel  is  due  a  little  to  lateral  spread  or  echoes  from  the  land  or  tlis 
atmosphere. 

In  the  fourth  case,  on  the  contrary,  the  ray  is  tilted  down,  and  there  is  no  distaaot 
at  which  some  ray  does  not  reach  the  surface. 

In  the  fifth  case  the  ray  is  tilted  up,  as  in  the  first  case,  as  far  as  a  point  betwees 
U  and  V.  Beyond  that  point  the  rays  are  nearly  straight,  but  the  lateral  spreAdiii(r 
18  not  counteracted  by  refraction.  The  signal  is  heard  at  V,  lo&t  at  U\  ai^d  heaid 
again  at  Jl. 
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If  the  refraction  is  opward  in  the  lower  regions  and  downward  in  the  upper 
regions,  it  is  difficult  to  formulate  a  general  statement  that  will  cover  all  oases.  The 
subject  has  been  discussed,  however,  by  Prof.  Henry  and  by  Mr.  W.  B.  Taylor,  and 
Tyndairs  criticism  of  Henry's  statements  has  been  quoted  above. 

A  violent  wind  in  any  direction  tends  to  break  up  the  sound. 

The  following  computations  have  been  made,  under  my  direction,  oj  Mr.  Harry 
C.  Bradley,  assistant  light-house  surveyor. 

MATHEMATICAL  ANALYSIS  OP  RKPRACTION   OF  SOIJND. 

It  has  already  been  stated  that  refraction  of  the  rays  of  sound  may  be  due  to  any 
one  of,  three  causes — namely,  the  variation,  with  the  elevation,  of  the  velocity  of  the 
wind,  of  the  temperature  of  the  air,  and  of  the  humidity  or  amount  of  water  vapor 
in  the  atmosphere.  The  object  of  this  discussion  is  to  derive  mathematical  formulss 
for  calculating  the  amount  of  refraction  resulting  from  known  or  assumed  distribu- 
tion of  wind  velocity,  temperature,  and  humidity. 

At  tlie  outset,  it  must  be  noted  that,  owing  to  the  much  greater  length  of  sound 
-waves  as  compared  with  light  waves,  sound  does  not  travel  in  such  definite  rays  as 
light.  A  sound  shadow  is  by  no  means  as  sharp  as  a  light  shadow,  because  secondary 
or  diverging  waves  are  thrown  off,  which  tend  to  fill  any  gaps. 

In  this  connection  Prof.  Osborne  Reynolds,  in  a  paper  which  appeared  in  the  Pro- 
ceedings of  the  Royal  Society  of  London,  1874,  says : 

''This  phenomenon  of  divergence  presents  many  difficulties,  and  has  only  as  yet 
been  dealt  with  for  particular  cases.  It  may,  however,  be  assumed,  from  what  is 
known  respecting  it,  that  in  the  case  of  sound  being  lifted  up  from  the  ground  by 
refraction,  or,  what  is  nearly  the  same  thing,  passing  directly  over  the  crest  of  a  hill 
00  that  the  ground  falls  away  rapidly  from  the  rays  of  sound,  diverging  waves  would 
be  thrown  off  very  rapidly  at  first  and  for  a  considerable  distance,  depending  upon 
the  wave  length  of  the  sound,  but  as  the  sound  proceeds  further  the  diverging  ra^s 
would  gradually  become  fainter  and  more  nearly  parallel  to  the  direct  rays,  until  at 
a  sufficient  distance  they  would  practically  cease  to  exist,  or,  at  any  rate,  be  no 
greater  than  those  which  cause  the  different  refraction  bapds  in  a  pencil  of  light." 

JRef radian  of  sound  by  wind. — The  effect  of  a  wind  blowing  with  different  veloci- 
ties at  different  elevations  seems  to  have  been  first  pointed  out  by  Prof.  G.  G.  Stokes 
in  1857  (see  British  Association  Report  for  1857,  Trans.  Sects.,  p.  22),  but  he  gives 
no  formula  or  numerical  results. 

Prof.  Reynolds,  in  the  paper  above  quoted,  says: 

"If  the  variation  in  the  speed  of  the  wind  were  uniform  from  the  surface  upward, 
then  the  rays  of  sound  would  at  first  move  upward,  very  nearly  in  circles.    The 

radii  of  these  circles  may  be  shown  to  be  1,100  x    ,  where  Vi  and  vz  are  the 

velocities  of  the  wind  in  feet  per  second  at  elevations  differing  by  h  feet.  In  fact, 
however,  the  variation  is  greatest  at  the  ground,  and  diminishes  as  we  proceed 
upward,  so  that  the  actual  path  would  be  more  that  of  a  parabola." 

Prof.  Reynolds  used  1,100  feet  per  second  as  the  velocity  of  sound. 

Lord  Rayleigh,  in  the  Theory  of  Sound  (vol.  2,  sec.  289)^  treats  the  matter  of 
the  refraction  of  sound  by  wind  in  the  following  manner.  He  takes  the  case  in 
which  the  direction  of  the  wind  and  the  ray  are  in  the  same  vertical  plane.  ''If 
0  be  the  angle  of  incidence,  which  is  also  the  angle  between  the  plane  of  the  wave 
and  the  surface  of  separation,  U  be  the  velocity  of  the  air  in  that  direction  which 
makes  the  smaller  angle  with  the  ray,  and  V  be  the  common  velocity  of  propagation, 
the  velocity  of  the  trace  of  the  plane  of  the  wave  on  the  surface  of  separation  is — 

sinO  ^ 
"  which  quantity  is  unchanged  by  refraction.     If  the  wind  velocity  vary  continu- 
ously, the  course  of  a  ray  may  be  calculated  from  the  condition  that  the  expression 
remains  constant.'' 
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Lord  Rayleigh  performs  the  integntioii  and  shows  the  curve  to  be  a  esteaary.  It 
will,  however,  for  purposes  of  comparison,  be  oonvenient  to  integrate  the  expresaiss 
in  a  manner  different  from  that  employed  by  Lord  Rayleigh,  changing  the  syDbali 
somewhat. 
Call  ^tfae  angle  with  the  horizontal.  As  9  is  the  angle  with  the  vertieaL  ^^90° —1 
Take  «  in  a  horizontal  direction  and  y  in  a  vertical.  Assume  that  the  wind  blows 
horizontally  and  increases  in  velocity  at  the  uniform  rate  of  1  foot  per  second  for 
every  k  feet  of  ascent.    Then,  if  y  be  measured  from  the  level  of  no  wind  velocity,  wuA 

the  sound  travel  against  the  wind,  the  velocity  of  the  wind  U=  —  ^  •     For    V,  the 
velocity  of  sound,  write  r.     The  expression  given  by  Lord  Rayleigh  then 

V  see  ip  J  =c 

where  e  is  a  constant. 
Integrating,  and  putting  vk=a  (see  Note  1)  gives 


y  +  constant  =  i«  (^"^^^-f) 


which  is  the  equation  of  a  catenary. 

The  radius  of  curvature  of  this  catenary  at  its  vertex  is  /> = a = rA.  Allowing  lor 
the  difference  in  notation,  this  is  the  same  as  the  radius  of  the  circle  given  by  ProL 
Reynolds. 

Prof.  H.  Mohn,  in  an  article  ''Annalen  der  Hydrographie  und  Maritamen  Ifetoor- 
ologie"  for  March,  1892,  figures  out  the  refraction  of  sound  rays  due  to  the  eombinai 
action  of  wind,  temperature,  and  humidity,  by  making  the  assumption  thnt  th* 
velocity  of  sonnd  diminishes  uniformly  upward.  The  resultant  curve  is  a  circle 
Considering,  in  his  result,  that  the  wind  is  the  only  refracting  cause  at  work,  tkt 
radius  of  the  circle  which  is  horizonal  at  the  origin  is  rk=a,  or  the  same  aa  givm 
by  Prof.  Reynolds.  But  the  assumption  that  the  velocity  of  sound  diminishes  osi- 
formly  upward  is  obviously  not  likely  to  be  realized.  It  is,  however,  approxiaaatdy 
true  for  rays  proceeding  in  a  nearly  horizontal  direction,  and  at  a  not  rery  grets 
elevation  from  the  surface,  as  Dr.  Mohn  thoroughly  comprehends,  for  he  confines  kit 
attention  and  the  use  of  his  formuhe  to  just  such  rays.  His  results  are  very  con- 
venient to  use,  and,  within  the  limits  named,  are  quite  accurate.  They  will  ks 
considered  again  in  connection  with  the  temperature  investigations. 

Prof.  Mohn  also  obtains,  as  a  sufficiently  accurate  approximation  to  his  eircle,  the 
parabola 

In  order  to  show  how  close  all  these  curves  which  have  been  spokm  of — the  circK 
the  parabola,  and  the  catenary- — agree  with  each  other  and  with  a  curve  describei 
below,  the  following  calculation  has  been  made.  Assuming  that  the  wind  Inrnisw 
in  velocity  1  foot  per  second  for  100  feet  elevation,  jk  =  100,  v  =  1,120,  a  =  112,009; 
then  for  a  distance  x  =  4  nautical  miles,  the  elevation  y  becomes 

Fmt 

Parabola 2,637.* 

Catenary 2,6I7J 

Curve  y  =  a  log  sec  — 2,06&0 

Circle 2,668.8 

X 

The  curve  y  =  a  log  sec      will  be  seen  later  to  be  the  curve  which  represents  the 

refraction  due  to  temperature  and  humidity.  As  it  represents  closely  all  the  other 
curves,  and  as,  moreover,  it  is  a  practical  convenience  in  computing  refriiction  doe 
to  the  combined  action  of  two  or  more  causes  to  have  all  the  refraction  curves  alike* 
the  curve  will  be  taken  to  represent  refraction  by  wind  also. 


itm. 
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If  J/  be  diff<8mitiated  with  respect  to  x, 


dx 


=:taD  4^= tan 


a 


Hence  (p  (in  circular  raeaaure)  =     ,  and  the  equation  of  the  curve  may  be  written 

y=sa  log  sec  <p. 

This  equation  represents  the  ray  of  sound  which  is  horixontai  at  the  origin. 
(If  X—  (K  <P-^  O.)  To  obtain  the  cnrve  for  a  ray  starting  at  an  inclination  0  with 
the  horizontal,  transfer  the  origin  along  the  curve  to  the  point  where  q>  =  B.  (See 
note  3. ) 

y  =  a  log  KPC  (       "f-  G  )  —  <*  i^K  sec  6 

Now,  for  some  numerical  results,  to  give  an  idea  as  to  how  much  tilting  of  sound 
rays  is  produced  by  a  wind  blowing  directly  against  them,  the  following  table  has 
been  calculated,  assuming  r^  1,120,  for  rays  starting  horizontally,  and  for  winds 
increasing  from  1  to  8  feet  per  .100  feet  of  elevation.  The  distances  x  are  giveu  iu 
nautical  miles,  the  elevation  in  feet. 


1 
1 

lu. 

2in. 
661 

3ni. 

4  m. 

2,660 

5  m. 
4.170 

6  ID. 

6,040 

7  in. 

1:100 

165  1 

1,400 

8.280 

2:100 

830  . 

1,330 

3,020 

5,450 

8,670 

8100 

407  1 

2,010 

4,640 

8.5:)0 

4.100 

665 

2,720 

6.890 

5:100 

835 

8,470 

8,360 

6:100 

1,010 

4,260 

,  7:100 

1, 180  ' 

5.120 

8100 

1,360 

6,050 

Thus,  with  a  wind  whose  velocity  increases  1  foot  with  every  100  feet  of  elevation, 
a  ray  of  sonnd  will  rise  6,040  feet = about  1  nautical  mile,  in  going  a  distance  of  H 
miles.  The  velocity  of  the  windut  this  elevation  will  lie  greater  than  that  at  the 
lower  elevation  by  60.4  feet  per  second  =  about  36  miles  i>er  hour. 

If  the  ray  does  not  start  horizontally,  the  following  table  gives  the  ordlnates  for 
the  case  where  the  wind  velocity  increases  1  foot  per  100  feet  of  elevation  ( a  c=  112,000), 
for  different  values  of  the  initial  inclination. 


1  m.    1 
-366 

2ni. 
-402 

3  m. 

4  ni. 

518 ; 

5  til. 
1.470 

6  Til. 

2.780 

7  III. 
4,4:iO 

8  in. 

9  m.    I 

— 5=> 

—108 

6, 440       8, 820 

—4 

—260  , 

—  189 

211 

945  , 

2,010 

3,430 

5,190 

7. 320 

3 

-153  i 

23 

530 

1,370  1 

2.550 

4,080 

5.960 

8.210  ; 

•» 

—47 

235 

850 

1,800  1 

3,090 

4. 730 

f«  7J0 

9, 100 

-1 

50  • 

448 

1,170 

2.  2.30 

3,630 

5, 380 

'1,500 

0 

165  1 

661  i 

1,490 

2, 660  ' 

4.170 

6.040 

8,280 

, 

1 

271  . 

874 

1,810 

3,091)  i 

4,720 

6.700 

9,060 

1 

2 

377 

1,090 

2.130 

3.620  , 

5, 270 

7,370 

3 

484 

i.:joo 

2.460 

3,960  i 

5.820 

8.040 

4 

591 

1.520 

2,780 

4.400  i 

6,370 

8,710 

1 

5 

608 

1.730 

3.110 

4.840 

6.930 

1 

6 

806 

1.950 

3.440 

5,  280 

7^490 

7 

914 

2. 170  , 

3.770 

5, 730 

8,060 

8 

1,020 

2,390 

4,100 

6,180 

8.  630 

9 

1,130 

2.610 

4.440 

6.640 

y.  210 

10 

1.240 

2, 830 

4,780 

7,100 

11 

1.350 

3.06U 

5.120 

i.?m 

1 
1 

12 

1,470 

3,280 

5,470 

8. 030 

13 

1.580 

3,510 

5.820  ' 

8.  501) 

1 

14 

1,600 

3.740 

6,170 

8,980 

1 

15 

1.810 

3.980 

6,  530 

9,470 

1 

10 

1,020 

4.210 

6,890  . 

1 

17 

2.040 

4.450 

7,260 

18 

2.160 

4.700 

7.630 

1       10 

2.280 

4. 94U 

8,000  j 

1       20 

2.400 

1 

5.190  ' 

8,390 

_ 
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If  the  Bonree  of  sound  be  eleyated  so  that  some  of  the  rays  start  downwud,  ttii 
easy  to  obtain  the  horizontal  distance  that  a  ray  starting  against  the  wind  with  i 
downward  inclination  would  travel  before  it  commenced  to  rise,  and  also  the  grcstoit 
yertical  distance  that  it  descends.  The  original  equations  of  the  carve  give  at  ana 
x=a  Bj  y=a  log  sec  G. 

The  following  table  has  been  calculated  as  an  illustratiou,  using  a  =  113,000,  aii 
equal  increments  of  1^  01'  23". 


$ 

X 

9 

o       / 

It 

Fmt. 

F4et, 

1    01 

23 

2,000 

17.0 

2    02 

40 

4,000 

7L4 

3    04 

00 

0,000 

161 

4    05 

32 

8,000 

286 

5    06 

65 

10,000 

447 

«    08 

18 

12,000 

644 

7    00 

41 

14,000 

9TI 

8    11 

04 

16,000 

1.147 

0    12 

27 

18,000 

1,453 

10    13 

60 

20.000 

1,706 

For  any  value  of  a  different  ftom  112,000,  the  values  of  x  and  y  will  bear  the  snt 
proportion  to  those  in  the  above  table  that  the  value  of  a  does  to  112,000. 

If  the  wind  is  not  blowing  directly  against  the  sound,  as  has  been  assumed  ho*- 
tofore,  the  refraction  may  be  approximately  calculated  in  the  following  muMr: 
Call  10  the  horizontal  angle  between  the  wind  and  the  sound  ray,  and  assume  tbt 
the  effect  of  the  wind  varies  as  cosw,  being  nothing  when  w=90^,  or  the  soul 
travels  directly  across  the  wind.    Then  the  parameter — 

a  = =  vh  sec  w 

cos  10 

After  determining  the  parameter  a  the  refraction  may  be  computed  as  before. 

The  temperature  of  the  air  is  usually  less  above  than  at  the  earth's  surface.   M 

other  things  being  equal,  sound  travels  faster  in  warm  than  in  cold  air,  the  effeet^f 

this  diminution  of  temperature  is  to  refract  the  sound  ray  upward.    For  the  pnipoM 

of  discussion,  assume  that  the  temperature  falls  1^  F.  per  h  feet  of  ascent,  the 

layers  of  equal  temperature  being  horizontiL 
Take,  as  before,  OX  horizontal,  OF  vertioL 
Take  p  a  portion  AA '  of  a  wave  front,  when 
A'H=k,  so  that  the  temperature  at  J' is  1' 
cooler  than  at  A,  Now,  the  velocity  of  aouii^ 
is  proportional  to  the  square  root  of  the  itm- 
lute  temperature;  hence  if  r  be  the  abeolote 

temperature  at  A^  r=o\/Fand  AD=-eVT,  4 

c  being  some  constant.    At  ^',  r'  =cV^r— 1 

and  J7>'  =  o\/r  — 1  .  dt.  Hence,  if  p  if  th* 
radius  of  curvature  at  the  point  A^ 


p  :  p^AA'=AD  :  AD' 
pip — fc8ec^  =  cv'r  .  dt 


Vr-'l.A 


Solving  for  p 

p  =  -y^ —  :> _  sec  <p 


l/r  — \/r  — 1 

or,  calling  the  constant  coefficient  of  sec  <Pf  a,  gives  p  =^a  sec  q>. 
The  integral  of  this  equation  (see  note  2)  is  ^  =  a  log  see  — 
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The  value  of  a  for  this  carve  we  find  to  be, 


a=zh-'j= 


Vt  —  Vt—1 


=  fe(r-|-\/r3— r) 


or,  almost  exactly,  a  =  fc  (2  r  —  0.5). 

At  a  temperatnre  of  GSPT.,  2  r  — 0,5  =  1,045,  hence  a  =  1,045  h. 

The  following  table  has  been  calculated  for  h  =  200  feet,  and  k  =:  100  feet.    The 
distances  are  in  nautical  miles,  while  the  elevations  are  in  feet : 


1:200 

1  :100 

Feet. 

Feet. 

x—l  m.. 

88 

177 

2in.. 

354 

708 

3m.. 

796 

1,598 

4m.. 

1.416 

2,852 

5  m.. 

2,216 

4,480 

6ni.. 

3,196 

6,492 

7m.. 

4,358 

8,905 

Since  the  value  of  a  ==  104,500  for  a  temperature  diminishing  1  degree  for  100  feet 
rise  is  so  near  the  value  a  :=  112,000  for  a  wind  increasing  1  foot  per  second  for  the 
aaxne  rise,  we  arrive  at  a  rule  which  may  be  roughly  stated  thns :  A  degree  of  tem- 
perature equals  a  foot  of  wind.  The  exact,  but  more  cumbersome,  statement  is  :  A 
difference  of  a  degree  of  temperature  refracts  a  ray  of  sound  as  much  as  a  dilierence 
in  velocity  of  wind  of  1  foot  per  secdhd.  While  the  short  phrase  is  easiest  to 
remember,  it  must  not  be  forgotten  what  it  stands  for.  The  relation  is  convenient, 
bat  only  roughly  approximate. 

For  a  ray  starting  at  an  inclination  0  with  the  horizontal,  the  equation  is,  as  before 
(see  note  3), 

y=La  log  sec  T  r  H-  6  )  —  a  log  sec  6 

From  the  original  expression  for  the  radius  of  curvature  it  follows  at  once  that  at 
the  origin  p  =  a  sec  B. 

This  shows  that  the  centers  of  all  the  carves,  as  they  start  from  the  origin,  lie  in  a 
horizontal  plane  distant  a  above  the  origin.  It  is  interesting  to  remark  in  this  con- 
nection that  Prof.  Mohn  observed  of  his  circles  that  their  "centers  all  lie  at  a 
constant  distance  from  the  horizontal  plane  through  the  source  of  sound.'' 

The  first  reference  to  the  effect  of  temporature  as  a  refractor  of  sound  seems  to 
have  been  made  by  Prof.  Reynolds,  in  1874,  in  the  paper  already  referred  to. 
He  uses  a  circle  as  the  curve,  and  obtains  the  radius  very  simply  by  considering 
that  every  degree  of  temperature  between  32^  and  1(P  adds  approximately  1  foot  per 
second  to  the  velocity  of  sound ;  hence  the  refractive  effect  of  a  degree  of  temperature 
is  the  same  as  that  of  a  foot  per  second  velocity  of  wind.  This  agrees  with  what 
has  just  been  found. 

Lord  Rayleigh  obtains  a  catenary  as  an  approximation  to  the  purve  for  refraotion 
cansed  by  diminution  of  the  temperature  upward. 

Refraction  of  sound  by  variations  of  relative  humidity. — There  is  always  water  vapor 
present  in  the  air  near  the  surface  of  the  earth,  while  at  a  sufficient  elevation  it 
entirely  disappears.  The  effect  of  vapor  upon  the  transmission  of  sound  is  compar- 
atively alight,  and  the  refraction  caused  by  it  is  very  small  compared  with  that 
which  may  be  produced  by  either  wind  or  temperature.  It  will  be  sufficient  to 
assume  that,  as  the  amount  of  water  vapor  in  the  air  diminishes  with  elevation,  its 
effect  is  to  increase  the  density  or  weight  of  a  cubic  foot  of  the  atmosphere  uniformly 
with  ascent — increase,  because  water  vapor  is  lighter  than  air,  and  the  more  of  it  in 
a  cubic  foot  the  less  the  weight. 
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If  p  is  the  atmospheric  pressure  ia  pounds  per  square  inch,  the  weig^ht  of  1  cnbk 
foot  of  dry  air  in  jpA;  pounds,  where  k  is  some  constant  whose  value  it  is  not  Dec» 
sary  to  determine,  and  the  weight  of  1  cubic  foot  of  saturated  water  vspor  is 
2»  (0.6223A;).  If  e  is  the  pressure  of  the  vapor  actually  present  in  the  air  in  pomtdB 
square  inch,  the  weight  of  1  cubic  foot  of  moist  air  is  (p — e)  }i  +  e  (0.62232:)  = 
(p — 0.3777e)  X;=i(>.  Now,  if  at  an  elevation  ^  the  vapor  tension  has  diminished  br 
0.01  pounds  x>er  square  inch  the  weight  of  a  cubio  foot  of  air  has  become  (p— e  + 
0.01)  fcH-(e— 0.01)  (0.6223*:)  =  (i?—0.3777«-|- 0.003777)  fc=fr'. 

Now,  the  velocity  of  sound  in  air  is  Inversely  proportional  to  the  square  root  of  the 

density  tr  of  the  air,  or  v  = ~.    Hence,  exactly  as  in  the  case  of  temperatnre, 

r 


AI)=—=dt, 


p  :  p--JA'  =  AD:  AV 


pip  —  h  sec  ^ 


dt: 


Vir^'"v^«^ 


dt- 


Whence 


p=h  — 


\/w' 


l/w'  —  i/w 


sec  ^  =  a  sec  f. 


Hence  the  curve  is 


y=a  log  see- 
the same  as  for  temperature. 

Substituting  for  w  and  ir'  their  values,  gives. 


^|) — 0. 3777«  -f  0. 003777 


y^—0. 3777e  +  0. 003777— i/i>—0. 3777« 
the  constant  Ic  disappearing.    This  reduces  almost  exactly  to— 

Owing  to  the  very  large  value  that  a  usually  has  in  this  case,  it  will  be  sufflcicnl 
to  treat  the  expression  in  the  parenthesis  as  constant.  Assuming  p  =  14.697  pow»* 
per  square  inch,  or  the  average  atmospheric  pressure,  and  assuming  a  60  per  ecol 
relative  humidity  of  62^  F.,  which  makes  e  about  0.16  pounds,  gives  a=  7750  i. 

For  a  numerical  example,  consider  in  the  above-given  case,  where  e=0.16  »t  4» 
surface,  that  dryness  is  reached  at  3,200  feet  elevation.  Then  ft =200  and  «= 
1,550,000.  


y 


Im 
2m 
Sin 
4in 
5m 
6m 
7m 


Feet. 
12 
48 
107 
191 
288 
429 
584 


When  the  value  of  a  for  humidity  is  compared  with  that  for  wind,  it  appeantUt 
a  diminution  in  vapor  tension  of  0.01  pound  in  100  feet  is  equivalent  in  psficBetiw 

77*50 
IK>wer  to  an  increase  of  1  foot  per  second  of  wind  velocity  in  -^^^  ^  100=692f«» 
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A  change  from  complete  sataration  to  complete  drynoM  is  eqaivaleiit  to  the  fol- 
lowing iQcrease  in  wind  velocity: 

At  32^'  F.,  1.3  feet  per  second. 
47"^  F.,  2.3  feet  per  second. 
62^  F.,  4.0  feet  per  second. 
77^  F.,  6.6  feet  per  second. 
92^'  F.,  10.7  feet  per  second. 

This  shows  the  comparatively  small  etfect  of  the  water  vapor  at  ordinary  temper- 
atures. 

Prof.  ReyBolds  remarks  that  the  velocity  of  sonnd  <  increases  with  the  quantity 
of  moisture  in  the  air;  but  the  quantity  is  at  all  times  too  small  to  produce  an 
appreciable  result/'  and  he  does  not  consider  the  matter  further. 

Lord  Rayleigh  makes  no  mention  of  refraction  by  humidity,  but  Profeesor  Mohn 
takes  account  of  it  in  deriving  his  fonnnhe. 

Be9ultani  refraction. — It  has  thus  been  shown  that  a  sonnd  ray,  starting  horiaontal, 
is  refracted  upward  by  any  one  of  three  causes — a  wind^  whose  velocity  increasas 
upward  blowing  against  it,  a  fall  in  temperature  upward,  or  a  fall  in  vapor  tension 
upward — and  that  in  each  pase  the  form  of  the  curve  is  practically  the  same,  depend- 
ing only  OD  the  parameter  a.  Consequently,  if  all  these  three  causes  act  in  oonoert, 
in  6rder  to  determine  the  amount  of  refraction  it  is  only  necessary  to  have  a  meains 
of  determining  the  parameter  a. 

The  values  of  a  for  each  cause  acting  separately  have  already  he&k  determined  to 
be  as  follows: 

Wind,  a  =  1120  h,  sec.  ic . 

Temperature,  a  =  1045  A. 
Humidity,       a  =  7750  *. 

The  intrinsic  equation  of  the  curve  which  may  be  used  for  all  these  is  p  =  a  sec  ^,  p 
being  the  radius^  of  curvature.    The  amount  of  curvature  at  a  point  determined  by 

the  angle  0  =  /?  is  the  reciprocal  of  the  radius  of  curvature,  or  -=tf  =  -cos/Sf. 
The  amount  of  curvature  due  to  each  of  these  causes  is  thus  : 

Wind,  cTw = 0.000893  j^  cos  w,  cos  /3. 

m 

Temperature,  6%  =  0.000957 ,  cos  p. 

Humidity,        dy, = 0.000129  ^  cos  /3. 

For  wind,  A = vertical  distance  in  which  velocity  of  wind  increases  1  foot  per  sec- 
ond; hence  1  amount  of  increase  in  velocity  of  wind  per  foot  of  elevation.  Call 
this  Jw,  For  temperature  h = vertical  distance  in  which  temperature  falls  1^ ;  hence 
fall  for  1  foot= Jt=  r-  For  humidity,  A = vertical  distance  in  which  vapor  tension 

fldls  0.01  pound,  hence  faU  for  1  foot  =  2^e=0.01  ?  andlOO  J€=  1. 

h  h 

Consequently  the  curvature  due  to  each  cause  alone  may  be  written : 

Wind,  <^w=0.000893  ^ir.  cos  w.  cos  >5. 

Temperature,  6t  =.  0.000957  At,  cos  fi. 
Humidity,       (7b  =  0.0129  Ae.  cos  fi. 

Then  the  total  curvature  is  the  sum  of  these  three,  or  <^= 0.000888  Aw,  oos  w.  cos  ^-(« 

0.000957  2f«.  cos  /5-f  0.0129  2^6.  cos  fl.     But  the  curvature  (J=-oos^.    Hence  -=s 

0.000893  Avo.  cos  w  -|-  0.000957  ^< + 0.0129  ^e  and 

1 


a=- 


0.000893  Aa-  cos  w  -f  0.000957  At  -f  0.0129  Ae 
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Hmring  the  valneof  a  for  mny  given  conditions,  the  amoant  of  refraction  mtj  h 
determined  by  the  formulas  already  obtained. 

In  getting  the  valne  of  a,  earef nl  attention  rnnat  be  |iaid  to  the  algebraic 
the  different  terms.  The  four  quantities,  Jw^  Jt,  Je,  and  eoa  «,  hare  been  taka 
positive  for  definite  conditions,  namely :  The  velocity  of  the  wind  increasing  om 
head,  the  temperature  and  vapor  tension  diminishing  ovechead,  and  the  souid  pi 
eeeding  against  the  wind.  If  any  of  th^se  conditions  is  reversed  the  caTrBBposdni 
term  must  be  made  negative;  this  is,  if  the  wind  is  less  in  velocity  overhead,  Jci 
negative ;  if  the  sound  is  going  in  the  direction  of  the  wind,  cos  w  is  n^mtive;  if  thi 
temperature  increases  overhead,  ^t  ia  negative;  and  if  the  v^or  tansioii  incraMS 
overhead,  Je  is  negative. 

When  a  is  positive  the  refraction  curve  is  concave  upward  and  the  refrsetie 
tends  to  elevate  the  sound  ray ;  but  if  a,  by  reversal  of  one  or  all  the  co 
becomes  negative,  the  refraction  curve  becomes  concave  downward  and  the  mod 
rays  are  brought  down  by  refraction.  On  the  leeward  side  of  the  ooorce  of  Moi 
eos  V  is  negative;  henoe  a  is  negative  and  the  action  of  the  wind  is  to  bring  dsn 
the  rays  of  sound  to  the  ground. 

ToUU  reduction  of90und  bjf  wind. — The  following  action,  which  may  take  pUcea 
the  leeward  side  of  the  source  of  a  sound,  is  pointed  out  by  Lord  Rayleigh  is  Ui 
Theory  of  Sound,  voL  2,  sec.  289.  Putting  in  place  of  a  its  value  rA,  and  ne^rcs- 
ing  the  negative  sign  that  merely  shows  the  direction  of  curvature,  the  refrsctja 
curve  gives  y=rA  log  sec  q>. 

Now  call'jL  =^  Cr=the  amount  of  wind  velocity  at  elevation  k,  then  r=r  log  toe  f 

At  the  elevation  where  U  has  this  value  the  ray  which  started  with  upvui 
inclination  <p  with  the  horizontal  has  become  horizontal,  and  hence  will  rise  « 
higher,  but  will  begin  to  descend.  A  ray  will  conseguently  not  penetrate  s  ▼ii' 
whose  velocity  is  greater  than  U,  but  will  be  totally  reflected  by  it. 

In  the  following  table  «  has  been  taken  at  1,120  feet  per  second  and  V  is  gxTSiii 
nantical  miles  per  hour : 


'l                                      1 

1 

Degree*. 

Knota. 

Degrees. 

Knots.    ! 

5 

2.5 

14 

20.0 

8 

e.5 

«             15 

23.0 

10 

10.2 

16 

33.3 

11 

12.3 

20 

41.3 

12 

14.7 

25 

S5.4 

13 

17.2 

30 

96.8 

This  table  shows,  for  instance,  that  all  rays  whose  upward  incUnation  is  leeslkii 
12^  are  totaUy  reflected  by  a  wind  of  the  same  azimuth  moving  at  the  moderate  •ptf' 
of  15  miles  per  hour.    In  this  conDection  Lord  Rayleigh  says : 

"The  effect  of  such  a  wind  on  the  propagation  of  sound  can  not  fail  to  beTtff 
important.  Over  the  surface  of  still  water,  sound  moving  to  leeward,  being  confis^' 
between  parallel  reflecting  planes,  divergeb  in  two  dimensions  only,  and  may  UmR- 
fore  be  heard  at  distances  far  greater  than  would  otherwise  be  possible.  ADot^ 
possible  effect  of  the  reflector  overhead  is  to  render  sounds  audible  which  in  stUl  tt 
would  be  intercepted  by  hills  or  other  objects  intervening.  For  the  prodnctioi  d 
these  phenomena  it  is  not  necessary  that  there  be  absence  of  wind  at  the  soared ^ 
sound,  but  merely  that  the  difference  of  velocities  attain  a  sufficient  value." 

BefleeUon  of  tound  bif  increoM  of  temperature. — If  the  temperature  is  higher  ovtr- 
head  than  at  the  surface,  the  refraction  carve  is  concave  downward.  A  suddutrin 
of  temperature  will  cause  a  reflection  of  sound  rays  in  a  manner  similar  to  the 
of  the  wind  Just  discussed.    As  before,  y  =  a  log  sec  <p  =  1,045  h  log  sec  <p. 

Call  -j^  :=  T=  change  in  temperature  in  degrees ;  then  T=z  1,045  log  sec  ^ 


1894. 


BEPOBT  OF  THE   LIOHT-HOUSE   BOABD. 


301 


If  a  ray  start  upward  with  inclination  €p  it  will  become  horizontal  by  the  time  the 
temperatore  ha«  risen  7^^  and  will  begin  to  descend;  hence  it  will  not  penetrate,  but 
will  be  totally  reflected  by  a  sadden  rise  of  T^  or  more. 

The  following  table  giyes  numerical  results : 


Angle. 

Temper- 
ature. 

1 

•  AukI®. 

1 

Temper- 
atnre. 

o 

o 

1 

1      <^ 

0 

2 

0.64 

8 

10.2 

S 

1.43 

9 

12.9 

4 

2.S5 

10 

16.0 

5 

3.08 

11 

19.4 

6 

5.74 

12 

23.1 

7 

7.82 

1 

A  rise  of  temperature  of  4^  F.  will  turn  downward  all  those  rays  which  started 
upward  at  a  less  inclination  than  5°. 

JReflection  of  sound  by  incretue  of  huHfiidity. — It  is  also  possible  to  turn  a  sound  ray 
downward  by  an  increase  in  vapor  tension.  If  E  is  expressed  in  pounds  per  square 
inch,  E= 77.50  log  sec  <p,  or,  in  tabular  form, 


Angle. 

Ponndit. 

■               1 

0.012 

2 

0.047 

3 

0.106 

4 

0.189 

5 

0.295 

Temp.  F. 


—12 


Angle. 


I 


3^ 

52 

64 


6 
7 
8 
9 
10 


Pounds. 

Temp.  F. 

o 

0.426 

75 

0.580 

84i 

0.758 

93 

0.960 

101 

1.186 

108 

The  last  column  gives  the  minimum  temperature  consistent  with  the  vapor  ten- 
sion in  the  second  column,  or  the  temperature  at  which  air  containing  that  amount 
of  vapor  is  saturated.  This  shows  that  if  the  relative  humidity  rise  from  0  to 
100  at  temperature  64^  all  those  rays  which  started  upward  at  an  inclination  less 
than  5^  will  be  returned  to  the  surface.  As  iCnother  instance,  if  at  temperature  62^ 
the  relative  humidity  rises  from  50  to  90,  or  from  60  to  100,  all  rays  which  started 
upward  at  angles  less  than  3^  will  be  reflected. 


y 


calling  i'&  =  a, 


XoTK  1. — To  integrate 

V  sec<p — i"  =  ^ 

yz=vh  sec  ^  —  ch  =  a  sec  <p  —  constant. 
Differentiate  with  respect  to  x, 

-  ^  =  tan  <p  =  a  sec  q>  tan  <p~^ 
ax  ax 

dx-=a  sec  <P  dcp 
Integrating,  and  omitting  the  arbitrary  constant, 

X  =  a  log  (sec  <p  •\-  tan  <p) 


Whence 


«  a  =  sec  q>  -4-  tan  (p 


—  X 


and 


«  a  =  sec  <p  —  tan  <p 

sec ^==^f  6  •-!-•"*') 
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y  -4-  constant 

henc« 

y  -4-  constant      i  a  (  e  ■  +  ^ 

-) 

NOTK  2. 

, — ^To  integmte 

Now 

■ 

p — asec  ^ 

ds-^djf  cos  c 

<fo  =  dxa8ec^ 

■ 

dq> 

d<p 
''' dx   ^^^'^  —  asco^ 

• 

dq> 
■•dx       ' 

• 

•.3(=alog8ec9 

X 

Henoe 

y  =  a 

log  sec 

18M. 


Note  3. — To  transfer  the  origin  of  the  ahove  curve  to  the  point  where  <p=%. 

At  this  point 

x'  =aB 

y  =  a  log  sec  6 
which  gives 

y  -^  a  log  sec  Q^^a  log  sec  (  ^  +  ®  ) 
Whence 


y  =:a  log  sec  (  ^  +  ^  ]  —  «  log  8^c  Q 


KXTRACTS  FROM  THK  PAPER  OF     PROF.    CHARLES    A.    WHITE,   LL.  D.,   ON    TXIE    UUr 
TIOX  OF  THE  SOUNDS  OF  FOG  SIGNALS  TO  OTHER  SOUNDS. 

It  is  now  generally  known  that  within  the  range  of  possible  audibility  of  ino«ttf 
not  all  the  fog  signals  which  the  varioas  civilized  governments  have  establisbcA 
along  their  coasts,  each  usually  in  connection  with  a  light-house,  there  are  ceitia 
areas  within  which  the  sound  of  these  signals  is  inaudible.  It  is  also  known  tbtf 
areas  of  more  or  less  complete  inaudibility  of  sounds,  when  projected  from  csrtait 
directions,  sometimes  occur  upon  the  land,  but  only  those  which  occur  upon  tkt 
water  will  be  specially  referred  to  in  this  article,  and  they  will  be  discnaeed  oi^ 
with  reference  to  their  relation  to  stationary  fog  signals.  Such  acoustic  conditio* 
being  a  constant  menace  to  navigation  during  a  fog,  the  various  govemmenta  cm- 
cemed  have  instituted  inquiry  into  the  character  and  limitations  of  those  areas, a^ 
incidentally  into  their  causes.  Our  own  Government  has  been  and  still  is  actireia 
experimental  studies  of  this  kind,  but  the  records  do  not  show  that  any  of  tktfi 
studies  have  been  more  than  incidentally  directed  to  that  particular  phase  of  tbi 
subject  which  is  indicated  by  the  title  of  this  article. 

The  areas  of  inaudibility  referred  to  are  of  two  kinds,  each  area  of  both  kia^ 
bearing  a  similar  special  relation  to  a  neighboring  fog  signal.  One  of  these  kinds  ii 
made  such  in  every  case  by  a  true  acoustic  shadow  of  a  stationary  visible  obj«i 
usually  a  small  elevated  island,  or  a  ridge  of  land  running  out  into  the  water  at  or 
near  one  side  of  which  the  fog  signal  is  located.  That  is,  such  an  area  is  simply  o0» 
which  an  essentially  permanent  acoustic  shadow  occupies. 

The  areas  of  inaudibility  of  the  other  kind  occur  in  broad  open  waters.  There  ii 
never  any  visible  indication  of  their  presence,  and  in  connection  with  or  near 
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of  them  iB  there  any  visible  object  above  the  water  surfSftce,  and  therefore  nothing 
which  conid  oaat  a  trae  acoostio  shadow  there.  Whatever  may  be  the  cause  or  causes 
of  inaudibility  of  the  sounds  of  the  neighboring  fog  signal  in  areaa  of  this  kind,  it  is 
evident  that  at  least  a  considerable  part  of  the  acoustic  conditions  prevailing  in  them 
are  in  effect  identical  with  conditions  which  characterize  the  other  kind.  That  is, 
certiun  of  the  effects  produced  within  these  areas  are  the  same  as  those  which  are 
produced  by  a  true  acoustic  shadow  in  each  of  the  first-mentioned  kind  of  areas. 

It  is  impracticable  to  discuss  these  areas  and  to  compare  each  kind  with  the  other 
without  applying  to  each  kind  a  distinctive  name.  I  have  therefore  selected  for  the 
first-meutioned  kind  the  name  montumbral.  and  for  the  second,  the  name  pseudum- 
brnl,  areas.  The  first  name  is  selected  because  the  areas  to  which  it  is  applied  are  m 
every  case  made  such  by  the  acoustic  shadow  of  a  hill  or  ridge.  The  second  name 
in  selected  because  the  acoustic  conditions  which  prevail  in  the  kind  of  areas  to 
which  it  is  applied  are,  as  has  just  been  mentioned,  largely  identical  with  those 
which  are  produced  in  the  other  kind  by  true  acoustic  shadows. 

«  »  *  k  •  «  « 

The  facts  now  to  be  mentioned  are  suggestive  of  dangers  to  navigation  to  be  avoided 
or  guarded  against.  Last  autumn,  while  a  member  of  the  party  of  mvestigation 
whose  operations  were  described  by  Mr.  A.  B.  Johnson  in  Science  for  January  5  of  the 
present  year,  I  made  some  observations  of  the  echoes  of  the  sounds  of  fog  signals 
which  are  of  special  interest  in  this  connection.  The  most  important  of  these  obser- 
vations were  made  upon  Great  Gull  Island,  at  the  eastern  end  of  Long  Island  Sound, 
and  the  echpee  were  those  of  the  fog  signal,  a  siren,  which  is  connected  with  the 
light-house  on  Little  Gull  Island/ about  half  a  mile  from  my  point  of  observation. 
There  waa  no  fog  at  the  time  these  observations  wc^e  made,  but  the  tdren's  sounds 
were  given  regularly  that  their  variations  of  audibility  might  .be  studied  in  the  sur- 
rounding region. 

The  echoes  were  received  from  the  sails  of  several  schooners  which  were  standing 
in  the  ofiSng  with  all  sails  set  and  close  hauled  by  the  wind.    The  vessels  varied  in 
distance  from  me  and  from  the  siren  from  half  a  mile  to  nearly  2  miles.    The  wind 
was  light,  there  was  perfect  silence  around  me,  and  the  echoes  reached  me  with 
almost  startling  distinctness.     In  timbre,  or  quality,  they  were  exact  reproductions 
of  the  siren's  sounds;  and  in  duration  and  time  interval  they  also  agreed  with  them. 
I  estimated  the  intensity  of  the  echoes  at  fh)m  1  to  3  in  a  scale  of  10,  the  latter  num- 
ber representing  the  fnlf  intensity  of  the  siren's  sounds.    The  angles  of  incidence 
and  rejection  hy  which  they  reached  me  were  from  20^  to  somewhat  more  than  40^'. 
Considering  the  intensity  and  distinctness  of  those  echoes,  their  identity  of  timbre, 
time  length,  and  time  interval  with  those  of  the  direct  sounds  of  the  siren,  the  dis- 
tances from  which  they  were  reflected,  and  the  broad  angles  of  incidence  and  reflec- 
tion by  which  they  reached  me,  I  was  impressed  with  the  belief  that  such  echoes 
when  heard  within  either  pseudumbral  or  montumbral  areas  may  be  a  source  of 
danger  to  passing  vessels.    The  following  diagram  will  show  how  sail  echoes  of  a  fog 
signal  may  be  a  source  of  danger  to  a  vessel  traversing  a  montumbral  area  in  a  fog, 
and  it  also  illiistrates  the  character  of  montumbral  areas  as  they  have  already  been 
described.     (PI.  XI.) 

A  repreneDtoau  elevated  island;  B,  aHmall  ialaiid  with  iight-hoase  and  fog  signal;  and  C,  a  montum- 
bral an?a,  the  seat  of  an  acoustic  shadow  caused  by  the  elevated  island.  D  represents  a  schooner 
with  all  sails  set  oxid  close  hauled.  E  represents  another  vessel,  within  the  montumbral  area,  where, 
of  course,  the  direct  sounds  of  the  fog  signal  are  inaudible.  These  sounds,  however,  reach  the  sails 
of  the  vessel  at  D,  and  are  reflected  to  the  vessel  at  E,  as  an  echo.  To  persons  on  board  the  vessel  at 
£,  the  sounds  of  the  fog  signal  seem  to  come  from  the  direction  of  D. 

Sail  echoes  of  a  fog  signal  which  are  recovered  beyond  the  distal  boundary  of  a 
montumbral  area  may,  perhaps,  also  be  reflected  back  into  it,  but  lateral  reflections, 
such  as  are  represented  by  the  diagram,  are  probably  more  likely  to  occur. 

It  can  not  he  denied  that  the  permanent  conditions  necessary  for  the  casting  of  an 
acoustic  shadow  of  a  fog  signal's  sounds  across  a  navigable  channel,  or  a  usual  track 
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of  veaaeiB,  are  not  common,  but  such  conditions  do  exist  in  conneetion  with 
of  the  fog  signals  which  have  been  establisl^ed  along  oar  ooasts.  Neithor  eaa  it  be 
denied  that  the  occnrrence  of  snch  a  combination  of  permanent  and  adTontitioiis  eoB" 
ditions  for  reflecting  the  sounds  of  a  fog  signal  from  the  sails  of  Tessels  into  a  mont- 
nmbral  area,  as  is  represented  by  the  foregoing  diagram,  is  likely  to  be  rare.  StOl^ 
there  is  an  undeniable  probability  that  such  cases  may  occur  at  any  time,  and  it  ii 
also  undeniable  that  they  may  be  attended  with  danger  wheneyer  they  do  occur. 

If  my  assumption  is  correct  that  a  pseudumbral  area  is  one  of  inaudibility  of  only 
such  sounds  as  are  projected  toward  that  side  of  it  which  iaces  the  neighboring  fog 
signal,  it  may  legitimately  be  assumed  that  sail  echoes  of  the  fog  signal's  aomidi 
may  be  projected  into  a  montumbral  area.  That  is,  if  a  pseudumbral  area  should 
be  a  short  one,  sail  echoes  of  the  neighboring  fog  signal  may  be  projected  into  it 
laterally,  in  the  same  manner  that  they  are  represented  by  the  foregoing  diagram  ai 
being  projected  into  a  montumbral  area.  Recovered  sound  of  the  fog  signal,  opoe 
the  distal  side  of  the  pseudumbral  area,  may  also  be  echoed  back  into  that  area 
from  the  sails  of  vessels.  Such  echoes  may  enter  a  pseudumbral  area  from  any  point 
of  the  compass  within  a  range  of,  perhaps,  one-half  the  horizon.  To  peraoos  oa 
board  a  vessel  traversing  one  of  these  areas  during  a  fog  those  echoes  mig^ht  readOy 
be  mistaken  for  the  direct  sounds  of  the  fog  signal,  and  the  true  location  of  th» 
latter  would  in  every  case  be  falsely  indicated. 

The  conditions  under  which  echoes  occur  are  nnmberless,  and  their 
has  from  time  immemorial  been  prominent  among  the  practical  duties  of 
They  habitually  use  echoes  of  permanent  objects  as  aids  and  as  warnings 
danger  when  guiding  their  vessels  in  a  fog  or  in  darkness,  and  sail  echoes  of 
from  their  own  vessels  are  always  to  them  warnings  of  possible  danger  of  colli 

C. — ^INFLUENCE  OF  OBSERVER'S  SURROUNDINGS. 

The  audibility  of  a  fog  signal  depends  not  only  upon  the  instrument  that , 
the  sound  and  the  influences  that  aflect  its  transmission  to  the  region  where  it  ■ 
observed,  but  also  upon  the  position  of  the  observer  and  the  disturbing  inflneaHi 
that  affect  his  hearing.  Too  little  attention  is  generally  paid  to  these  cirenmstaneea 
For  example,  a  light-keeper  reported  that  he  could  hear  the  sound  of  a  fog  signsl 
about  10  miles  southwest  of  his  own  station  much  better  in  a  wind  from  the  noc^ 
east  than  in  one  from  the  southwest.  On  questioning  him  closer  it  appeared  tM 
with  a  southwest  wind  the  surf  at  bin  station  drowned  all  other  sounds,  whereas  ia 
a  northeast  wind  the  sea  was  calm  and  he  himself  was  completely  sheltered  by  tfal 
buildings  at  his  station. 

Another  keeper  had  noticed  the  same  phenomenon  at  his  station ;  he  oonld  aift 
hear  the  distant  signal  from  the  light-house,  but  could  hear  it  at  his  buaUiowi 
farther  back  in  quiet  water. 

As  another  instance,  our  own  observers  once  noted  that  a  signal  was  repeatedly 
heard  much  farther  in  running  away  from  it  than  in  approaching  it.  An  analysisiir 
the  observations  showed  that  in  a  former  case  the  vessel  was  running  with  a 
wind  and  in  the  latter  case  against  it. 

It  has  often  been  observed  that  a  fog  signal  can  be  heard  better  at  the 
than  on  the  deck  of  a  vessel.    This  may  be  due  to  several  causes:  where  the 
ray  is  so  tilted  up  as  to  make  the  signal  inaudible  on  deck  at  less  than  1,000 
distance,  it  has  been  noted  that  the  audibility  perceptibly  increased  in  going  alalt 
On  the  other  hand,  at  a  distance  of  several  miles,  the  effect  of  a  few  feet  in 
tion  is  comparatively  insij^niticant,  whereas  the  observer  at  the  masthead  is 
removed  from  the  splashing  of  the  waves  or  the  sound  of  the  engine. 
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rv. — Observations  on  Audibility  of  Fog  Signals. 

TESTS  OF  FOG  SIGNALS  IN  THE  THIRD  DISTRICT. 

The  light-honse  schooner  Clover  was  employed  for  a  week  or  two  in  the  summer  of 
1893,  in  the  First  district,  in  making  tests  of  the  audibility  of  fog  signals  in  connec- 
tion with  the  steam  tender  Myrtle,  She  was  then  detached  and  sent  to  the  Third 
district,  and  later  in  the  season  was  placed  nnder  the  orders  of  Mr.  Johnson,  the 
chief  clerk  of  the  Light-Hoose  Board,  who,  in  company  with  Dr.  White  and  Prof. 
Hazen,  fitted  oat  an  expedition  to  make  a  cruise  in  the  Third  and  Second  districts, 
and  examine  the  aberrations  of  sound  in  cooperation  with  the  tenders  belonging  to 
these  districts,  so  that  several  vessels  might  observe  simultaneously.  This  is  very 
important,  especially  in  order  to  investigate  the  phenomenon  of  **  ghosts*'  or  silence 
near  a  signal  and  a  perceptible  sound  beyond  it  at  the  same  time. 

The  Clover  took  many  very  valuable  observations  on  this  trip,  recording  carefully 
aU  the  attendant  circumstances,  and  Mr.  Johnson  has  kindly  placed  all  his  records 
at  my  disposal. 

A  series  of  maps  has  been  prepared  showing  the  intensity  of  sound  observed  along 
the  course,  the  direction  of  the  wind,  etc.    The  account  of  his  work  is  taken  from 
papers  which  he  read  last  winter  before  the  Philosophical  Society  in  Washington. 
Mr.  Johnson  says : 

''As  to  our  tools :  We  had  on  the  Clover  an  anemometer  at  the  foremast  head  and 
another  at  the  end  of  the  Jib  boom.  Both  were  conneoted  by  electric  two-conductor 
cables  with  self-registering  apparatus  in  the  cabin.  We  had  also  a  barograph  which 
registered  the  pressure  of  the  atmosphere,  and  we  had  a  very  delicate  barometer  by 
which  to  check  the  barograph.  These  had  been  lent  to  the  expedition  by  the  Weather 
Bureau  and  were  under  the  charge  of  Prof.  Hazen,  who  looked  after  our  meteorol- 
ogy. In  addition  to  these,  the  professor  had  brought  his  own  sling  pschycometer, 
an  ingenious  arrangement  of  wet  and  dry  bulb  thermometers,  which  he  managed 
with  great  skill  and  clung  to  with  much  aftection.  The  Clover  had  her  own  com- 
plement of  thermometers,  barometers,  etc.,  in  addition  to  what  had  come  to  us  from 
the  Weather  Bureau.  The  balloon  which  the  Secretary  of  the  Treasury  had  asked 
the  Secretary  of  Agriculture  to  permit  the  Weather  Bureau  to  lend  us,  and  which 
had  been  shipped  to  us,  did  not  arrive.  Had  it  come  we  might  have  had  Prof. 
Hazen  looking  down  upon  us  from  a  great  height,  and  we  should  have  had  him  at 
the  end  of  a  rope  recording  temperature,  air  currents,  moisture,  wind,  and  sound 
from  1,000  feet  above,  and  at  intervals  of  25  feet  till  we  landed  him  on  our  deck  or 
in  the  water. 

"Now  as  to  the  method  used  to  determine  the  intensity  of  the  sounds  of  the  fog- 
signal  we  tested.  This  we  did,  on  this  cruise,  by  ear,  and  on  the  same  scale  and  in 
the  same  way  in  which  it  was  done  in  observations  made  in  1881  and  1885. 

"Each  of  the  party  on  the  Clover  used  the  scale  of  10.  It  was  understood  that  10 
was  the  sound  of  the  highest  intensity,  and  0  -f-  the  lowest  sound  observable.  We 
divided  the  scale,  however,  thus :  1 ;  1  plus ;  li ;  2  minus ;  and  then  2.  The  question 
of  personal  equation  has  arisen,  but  I  have  carefully  avoided  any  comparison  of  the 
mode  of  hearing,  or  rather  accuracy  of  hearing,  between  members  of  my  party.  My 
direction  to  each  was  to  record  10  as  the  highest  sound  of  the  fog  signal  that  could 
be  heard  on  board  of  the  vessel  in  which  he  was  making  observations.  When  they 
were  as  near  as  they  could  get  the  vessel  to  the  source  of  sound,  the  distance  was, 
as  a  rule,  not  more  than  one-fourth  of  a  mile.  The  minimum  sound  was  0-f-.  One- 
half  of  the  sound  between  0+  and  10  was  considered  as  5,  and  halfway  between 
that  and  maximum  was  called  7i,  and  then  we  divided  still  finer  between  those 
points.  In  that  way  I  think  we  got  a  practical  solution  of  the  question  and  are  as 
nearly  aocnrate  as  it  is  practicable  for  observers  to  be,  that  is,  for  practical,  but  not 
for  scientific,  purposes.'' 
8263  L  H ^20 


306 


REPORT   OF  THE   LIGHT-HOUSE   BOARD. 


18M. 


Little  Gull  Island,  Long  Island  Sound,  Sew  York,*  of  New  Lomdom  (ClLBrta  XT.  v. 
ftnd  Ti) — "In  1881, 1885,  and  1893,  several  days  at  a  time  were  spent  about  tbia sta- 
stion.  In  1893  two,  and  fur  a  short  time  three,  vessels  were  simaltaneonalj  engaged. 
On  these  several  occasions  all  kinds  of  weather  was  encountered  exeept  snow- 
storms. The  conditions  were  never  the  same  and  the  resnlts  wete  oooatantly  differ- 
ent. At  one  time  the  signal,  a  siren,  coald  be  heard  as  well  at  its  rear  as  Id  ill 
front;  during  the  three  October  days  I  spent  there  it  conld  not  be  heard  in  ite  lesr 
at  all.  The  Galatea  ran  ashore  in  a  calm  fog  in  1880  on  the  little  ialet  right  bekini 
and  within  500  yards  of  the  fog  signal  which  is  situated  on  the  islet,  and  did  not 
hear  the  signal  at  all,  though  it  was  proved  that  the  signal  was  heard  at  Taryiaf 
distances  and  directions,  even  to  16  miles  away.  Yet  at  times  I  heard  it  balf  tbaX 
distance  in  its  rear.  I  even  heard  it  clearly  at  Gardiners  Point  light-hooae.  Yet 
it  was  not  heard  at  all,  practically,  in  its  rear  during  any  of  the  three  days  I  ws 
cruising  about  in  last  October,  by  any  of  the  three  vessels.  In  1881  and  1S8&  I  beaid 
it  at  New  London,  and  even  at  Mystic,  16  miles  away,  and  I  hare  heard  it  in  a  fii^ 
in  every  direction,  at  least  10  miles  away.  During  the  three  days  we  spent  in  cmii- 
ing  around  it  last  October,  we  would  practically  lose  the  sound,  even  in  the  axis  of 
the  trumpet,  within  5  mile8,  and  within  3  miles  at  the  sides.  The  meterological 
condition,  as  indicated  by  air  pressure,  wind  pressure,  etc.,  during  those  three  days 
have  been  tabulated  by  Prof.  Hazen  from  self-registering  barometers,  anemometsB. 
and  thei;mometer8,  and  are  accessible.'' 

Beaver  tail*  (Chart  vui). — "This  fog  signal  is  on  the  point  of  that  name  whK^ 
separates  the  East  Passage  from  the  West  Passage,  both  leading  firom  the  Atlantic 
Ocean  to  Narragansett  Bay.    The  open  ocean  lies  to  the  south.    The  island  on  whisk 
Newport  is  situated  is  about  a  half  mile  to  the  east.    The  land  on  whi^  te 
rival  watering  place  called  Narragansett  Pier  is  located  is  about  a  mile  to  the  veH. 
Both  shores  have  many  and  deep  indentations.    The  great  sound  steamers  g6  eitha 
to  the  eastward  or  westward,  as  they  may  be  bound  to  Newport  and  Fall  RiTersr 
Providence  and  in  the  fog  they  are  guided  to  a  certain  extent  by  the  steam  Trhinth 
which  is  the  fog  signal  at  Beavertail  Point.    One  of  these  steamers^  the  lUiode  Islami, 
in  attempting  the  West  Passage  on  the nightofNovember6, 1880,  ran  ashore  on  Boa- 
net  Point,  about  1^  miles  northwest  from  Beavertail.    The  fog  was  dense  and  tbos 
WS18  little  if  any  wind.    The  newspapers  stated  that  theofficers  and  several  paaee 
swore  that  the  fog  signal  at  Beavertail  was  not  sounding  at  the  time.    8nbaeqQ4 
investigation,  made  at  the  instance  of  the  Light-House  Board  by  Lieut.  Conunanc 
Chadwick,  IT.  S.  Navy,  showed  that  the  fog  signal  was  sounding,  and  that  it 
heard  several  miles  away  m  several  directions.    In  the  summer  of  1881,  in  a  heavy 
fog,  running  from  Narragansett  Pier  to  Newport,  I  came  near  wrecking  the  steaBMT 
Cactus  by  steaming  as  near  to  Beavertail  as  possible,  that  I  might  find  oat  ftr 
myself  if  the  fog  signal,  which  I  conld  not  hear,  was  really  sounding.      It  was 
not  until  we  were  abreast  of  the  fog  signal  that  we  heard  of  it  at  all,  and  then  il 
burst  suddenly  on  us  as  if  it  had  just  been  started.    We  carried  the  sound  dew 
to  Newport,  and  lying  there  the  next  day,  Sunday,  in  a  fog,  we  heard  it  all  day. 
In  1885,  when  I  spent  a  day  cruising  round  Beavertail,  I  heard  it  at  points  where  I 
did  not  hear  it  in  1881 ;  and  I  did  not  hear  it  in  1885  at  points  where  I  did  hear  it 
distinctly  in  1881. 

"Last  October  1  spent  a  day  in  cruising  round  Beavertail.  Prof.  Hazen,  Dr.  Wluls» 
and  I  were  at  different  surrounding  points  on  ship  or  shore,  taking  notee  oiiBsl- 
taneously,  and  the  results  were  in  most  respects  different  from  any  I  had  got  helbie. 
Tlie  day  was  bright  and  clear,  and  there  was  little  wiiid.  I  should  say,  however. 
that  close  on  to  Bonnet  Point  the  fog  signal  was  not  heard  distinctly  on  either  «f 
the  three  times  I  was  there.  The  configuration  of  the  adjacent  coasts  meaaonhly 
accounts  for  this,  or  rather  it  is  easy  to  get  up  a  good  working  hypothesis  as  to  the 
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cause  of  the  destraotion  of  the  sound  of  the  fog  signal  at  Bonnet  Point;  bat 
nothing  is  yet  proved  on  the  subject,  except  that  the  sound  of  Beavertail  fog  signal 
is  often  not  heard  at  Bonnet  Point,  which  is  less  than  2  miles  away,  and  it  is  in  plain 
sight." 

Boston  light*  (Charts  ix,  x,  xxxix,  XL).— "This  light  is  situated  on  Little  Brewster 
Island,  at  the  entrance  of  Boston  Harbor,  Mass.  A  light  was  erected  there  in 
1715-'16,  the  first  built  within  the  present  limits  of  the  United  States.  The  fog  sig- 
nal there  is  a  siren  of  the  first  or  largest  and  best  class.  It  has  a  pure  musical  tone 
and  can  be  heard  farther  and  better,  all  other  things  being  equal,  than  any  other  of 
which  I  have  personal  knowledge.  In  1885  I  was  sent  there  to  mak/B  observations 
as  to  the  performance  of  a  battery  of  fog  signals  temporarily  assembled  there,  as  to 
which  there  was  to  be  a. competitive  contest,  to  determine  which  of  the  several  was 
the  best  adapted  to  that  position.  The  siren  came  out  easily  as  best,  and  hence  is 
there  now.  But  another  fact  was  established,  and  that  was  that  none  of  the  sig- 
nals, neither  the  bell,  nor  the  steam  whistle,  nor  the  Daboll  trumpet,  nor  yet  the 
siren,  could  be  heard  at  all  in  certain  spots  near  by,  and  between  which  and  the  sig- 
nal there  was  no  visible  obstacle,  and  beyond  whicH  the  signal  could  be  readily  and 
distinctly  heard.  The  naval  officers  were  with  me  while  this  trial,  which  lasted  two 
.  days,  was  made.    The  results  were  formulated,  tabulated,  and  duly  recorded. 

"Last  fall,  two  days  and  a  part  of  another  were  spent  by  sometimes  one,  sometimes 
two,  and  for  a  large  part  of  the  time,  three  vessels,  in  cruising  off  the  fog  signal 
andin  taking  note  of  the  intensity  ot  each  blast  of  this  fog  signal,  simultaneously, 
from  different  points." 

The  results  of  these  observations  will  be  found  below,  in  connection  with  the 
others  taken  during  the  past  year  in  the  First  and  Second  districts. 

The  extensive  observations  taken  in  the  First  and  Second  districts  during  the  past 
year  and  reported  below  hav^,  it  is  thought,  established  the  principles  upon  which 
the  audibility  of  fog  signals  depend  well  enough  to  explain  satisfactorily  the  phe- 
nomena recorded  by  Mr.  Johnson  both  at  Little  Gull  Island  and  at  Beavertail.  If 
these  phenomena  are  compared  with  those  at  the  same  stations  described  in  Mr. 
Johnson's  Modern  Light-House  Service  (pp.  74-^5)  it  will  appear  that  they  are  pre- 
cisely what  should  result  from  the*position  of  the  signals  and  the  direction  of  the 
wind.  The  signal  at  Little  Gull  Island  faces  to  the  northeast,  and  its  sound  is 
obscured  in  the  opposite  direction. 

The  signal  at  Beavertail  t  is  placed  on  the  south  point  of  the  island  and  its  sound 
is  somewhat  obscured. by  the  buildings  to  the  north.  Accordingly,  unless  the  sound 
should  be  refracted  downward  by  a  favoring  wind  or  a  peculiar  distribution  of 
temperature,  it  is  not  to  be  expected  that  the  signal  would  be  heard  to  the  rear. 

Mr.  Johnson  has  kindly  sent  me  the  original  reports  of  Commander  Chad  wick  and 
others,  giving  the  details  of  their  observations  at  these  stations. 

The  fact  that  sound  may  be  obscured  by  obstacles  iinmediat'Cly  behind  a<signal  and 
yet  heard  at  a  great  distance  in  the  same  direction  is  a  well-known  phenomenon.  It 
is  noted  above  under  the  head  of  A,  fourth.  It  has  been  clearly  described  also  by 
Prof.  Henry  and  others. 

A  comparison  of  the  diagrams  for  Little  Gull  Island  t  will  show  that  the  signal  is 
heard  better  with  the  wind  and  in  the  direction  in  which  the  siren  points. 

When  the  Rhode  Island  ran  ashore  at  Beavertail  she  did  hear  the  signal  when  she 
passed  it,  and  having  taken  her  course  gave  herself  no  further  concern  about  it. 
There  is  no  evidence  as  to  whether  she  heard  it  when  she  weut  aground  or  not. 
There  was  a  heavy  sea  mnning  at  the  time,  and  she  was  almost  directly  in  rear  of 
the  signal.  Commander  Chadwick's  report  gives  all  the  data  required  to  account 
for  the  fluctuations  of  sound  which  he  observed  on  the  16th  November,  1880.  {See 
Chart  VIIL) 

He  says:  ''The  morning  was  clear  and  cold  with  a  bright  sun,  and  consequently 
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with  a  nonbomogeneoufl  atmosphere,  as  was  evidenced  by  the  mirag%  Trhicl^  how- 
ever^ gradually  disappeared  toward  noon.  I  left  the  station  at  11 :15,  with  the  wind 
moderate  from  the  west;  earlier  in  the  day  it  had  heen  from  the  northwest."  His 
record  shows  that  the  sound  diminished  irregularly  as  he  left  the  station  sailing 
northwest  to  Bonnet  Point.  He  lost  it  a  moment  before  reaching  there,  but  be 
heard  it  close  to  Bonnet  Point  as  he  ''changed  his  course  to  run  almost  due  south.** 
This  is  the  effect  to  be  looked  for  behind  the  signal,  and  somewhat  against  variable 
winds  of  different  temperatures. 

''It  could  not  be  heard  at  all  on  the  line  between  the  wreck  and  Whale  Rock." 
The  sound  must  have  been  dead  against  the  wind.  "  I  was  unable  to  go  any  farth«' 
south  than  the  points  I  have  indicated,  as  I  had  intended,  on  account  of  the  wind 
freshenihg  into  a  strong  soutliwest  breeze,  with  a  he&yy  sea,  in  which  it  was  diffi- 
cult to  handle  the  boat.    I  think  it  is  evident,  however,  that  the  sound  is  very  defec> 

■ 

tive  at  points  to  the  westward  of  the  signal.  I  am  told  by  all  the  steamboat  men 
that  they  never  fail  to  catch  it  to  the  southward;  and  in  southerly  or  soatheast 
winds  it  is  very  noticeable  in  Newport,  4^  nautical  miles  distant." 

As  he  approached  the  signal  the  sound  increased  to  10,  and  diminished  gradoaHy 
until  he  was  nearly  up  to  Fort  Adams.  Just  off  the  fort  and  under  the  lee  it  wai 
again  estimated  at  its  full  intensity.  Some  fluctuations  would  be  expected  In  saeb 
an  air  as  he  describes. 

It  is  not  practicable  to  explain  every  detail,  but  in  comparing  the  intensity  while 
skirting  along  the  shore  in  a  sailboat  with  that  under  the  lee  of  the  fort  the  eflees 
of  the  noise  of  the  wind  and  waves  on  the  observers'  ears  must  be  remembered. 
Possibly,  too,  the  sound  wave  may  have  been  tilted  down  in  blowing  over  the  fort 

The  motion  of  the  winds  in  striking  the  scarp  wall  of  Fort  Adams  is  very  vioient 
and  erratic. 

Soon  after  this  a  whistle  was  substituted  for  the  trumpet. 

On  August  6, 1881,*  in  a  dense  fog,  w4th  a  strong  breeze  from  the  west-sonthwest 
and  alieavy  chop  sea,  Mr.  Johnson  could  not  hear  the  signal  at  Beavertail  againrt 
the  wind  until  he  came  dangerously  near,  but  wiik  the  wind  he  heard  it  all  the  war 
to  Newport,  where  it  was  heard  continuously.  The  records  of  the  observations  here 
in  1885  are  not  at  hand. 

On  October  26,  1893,  the  results  are  especially  satisfactory  and  conolasivey  for  tbs 
-Clover  then  carefuUy  explored. the  area. to  the  west  of  the  station.  With  a  favoriag 
wind  from  the  east-northeast,  the  whistlewas  distinctly  heard,  with  an  estimated 
intensity  of  3  and  4,  where  the  trumpet  had  not  been  heard  by  Commander  Chadwi^ 
with  an  adverse  wind  from  the  west  and  southwest  in  1881. 

TESTS  OF  FOG  SIGNALS  IN  THE  FIRST  AND  SECOND  DISTRICTS. 

The  following  is  a  summarytof  the  principal  tests : 

Libby  Islands,  Maine :  January  26,  1894,  10-inch  whistle. 

Petit  Manan:  November  19,  1893,  10-inch  whistle,  1,000-pound  bell,  and  MfriVu 
8-inch  whistle. 

Mount  pesert  Rock,  Maine :  November  21,  1893,  third-class  Daboll  trumpet,  and 
MyriU?B  8-inch  whistle,  and  1,000-pound  bell. 

Deer  Island  Thoroughfare,  Maine:  June  2, 1894,  regular  fog  bell. 

Goose  Rocks,  Maine :  June  2,  1894,  regular  fog  bell. 

Matinicus  Rock:  September  27,  1803,  10- inch  whistles,  regular  fog  bell,  MgrUit 
8-inch  whistle. 

Whitehead,  Maine:  September  8  and  9,  1893,  10-inoh  whistles,  9G0-pound  bell, 
Myrilf^B  8-inch  whistle;  September  28,  1893,  10-iuch  whistle,  1,040-ponnd  bell. 
Myrtles  8inch  whistle;  June  13,  19,  and  21,  1893,  10-inch  whistle. 

Owls  Head,  Maine:  September  7  and  8,  1893,  regular  1,000-pound  bell,  960-ponad 
bell,  and  Myrtlefa  8-inch  whistle ;  June  13  and  14,  1894,  regular  1,000-pound  belL 
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Manana  Island,  Maine :  June  21  ^  1894,  first-claM  Daboll  trumpet. 

Cackolds,  Maine :  November  16, 1893,  and  June  21, 1894,  third-class  Daboll  trumpet. 

Seguin,  Maine:  September  14, 15,  and  17, 1893, 10-inch  whistle,  960-pound  bell,  and 
M^ffties  8-inch  whistle;  June  22,  1894,  104nch  whistle. 

Halfway  Rock,  Maine :  June  12,  1894,  regular  fog  bell. 

Cape  Elizabeth,  Maine :  September  11  and  12,  1893,  second-class  siren,  12-inch 
whistle,  960-ponnd  bell,  and  Myrtle's  8-inch  whistle;  September  25  and  26,  1893, 
second-class  siren  and  12- inch  whistle. 

Portland  Head,  Maine :  September  4,  1893,  second-class  Daboll  trumpet  and  960- 
poond  bell. 

Boon  Island,  Maine :  September  23,  1893,  regular  fog  bell. 

Whaleback,  New  Hampshire:  September  23,  1893,  third-class  Daboll  trumpet, 
1,000-pound  bell,  and  Myrtle's  8-inch  whistle. 

Cape  Ann,  Massachusetts :  Noyember  14,  1893,  and  April  5,  6,  and  7, 1894, 10-inch 
whistles. 

Eastern  Point,  Massachusetts :  May  4  and  5,  1894,  2,000-pound  bell. 

Baker  Island,  Massachusetts:  September  22,  1893,  regular  l,000-x)ound  bell. 

Minots  Ledge,  Massachusetts :  May  8,  9,  10,  11,  and  12,  1894,  regular  1,000-pound 
bell  and  experimental  1,000-pound  bell. 

Boston  Light,  Massachusetts:  October  30  and  31, 1893,  first-class  siren;  January 
23,  1894,  4,000-pound  bell  and  1,000-pound  bell;  January  31, 1894,  first-class  siren, 
4,000-pound  bell,  and  1,000-pound  bell;  February  7, 1894,  first-class  siren  (air),  and 
first-class  siren  (steam),  large  Daboll  trumpet,  third-class  Daboll  trumpet,  10-inch 
whistle,  4,000  and  1,000  pound  bells ;  February  28,  1894,  first-class  siren  (steam), 
first-class  siren  (ait),  10-inch  and8-inoh  whistles,  4,000  and  1,000  pound  bells;  March 
22, 1894, 4,000-pound  bell,  third-class  Daboll  trumpet  with  50-foot  wooden  extension; 
March  24,  1894,  4,0(X)-pound  bell,  1,000-pound  bell  in  midstream  and  on  scow ;  March 
29, 1894,  first-class  siren  (steam),  first-class  siren  (air),  10-inch  whistle,  8-inch  whistle, 
4,000-pound  bell,  cannon ;  April  24, 25, 26, 27,  and  28, 1894, 4,000-pound  bell,  third-class 
Daboll  trumpet  with  extension ;  May  11, 18S4,  4,000-pound  bell,  third-class  Daboll 
trumpet  and  50-foot  extension. 

Race  Point,  Massachusetts :  November  10  and  11, 1893, 10-inch  and  12-inch  whistles. 

Steamer  Myrtle.* — ^The  steamer  Myrtle  has  been  fitted  up  expressly  for  engineering 
work.  The  chart  room  is  so  arranged  that  the  maps  can  be  spread  out  on  a  revolv- 
ing table  and  kept  orientated  while  the  steamer  is  moving.  The  windows  on  every 
aide  afford  an  unobstructed  view.  The  meteorological  instruments  are  set  up  on  the 
deck  above,  or  immediately  behind,  this  room. 

In  running  from  the  signal  most  of  the  observations  have  been  taken  from  the 
vicinity  of  the  chart  room,  and  in  approaching  signals,  from  the  pilot  house,  and 
care  has  been  taken  to  select  a  point  of  observation  where  the  sound  would  be  unob- 
structed. 

The  usual  practice  has  been  to  run  a  little  faster  than  half  speed  for  four  minutes 
and  then  to  stop  one  minute  and  listen  to  the  signals.  Sometimes  it  has  been  neces- 
sary to  stop  longer.  In  the  report  of  observations  it  is  to  beiinferred  that  the  steamer 
has  stopped  to  observe  in  every  case  in  which  it  is  not  Bpecified  to  the  contrary. 

The  velocity  of  the  wind  has  been  measured  by  the  anemometer  and  corrected  for 
the  motion  of  the  vessel. 

The  scale  used  far  estimating  intensities, — While  no  attempt  has  been  made  to  Judge 
of  the  intensity  of  a  sound  with  absolute  accuracy,  the  impression  of  the  intensities 
of  signals,  and  of  the  same  signal  from  different  points  of  observation,  and  under 
difi'erent  conditions  of  wind  and  weather,  has  been  carefully  recorded. 

For  uniformity  in  the  record,  a  standard  scale  of  numbers  has  been  adopted,  in 
which  zero  denotes  the  ubsolute  inaudibility  of  a  signal,  and  100  its  full  power  at  a 
distance  of  1,000  yards,  with  no  intervening  objects  and  under  favorable  conditions. 


*  See  PI.  LXXIII. 
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Where  Bignals  have  been  compart,  the  observer  has  in  all  cases  let  lOD  represent  the 
ftill  intensity  of  the  most  ]>owerfnl  one.  The  number  10  has  been  chosen  to  dencFte 
the  least  soond  of  a  signal  which  would  be  nnmistakable,  supposing  the  obserretrhad 
come  suddenly  upon  it,  and  had  not  his  ear  and  mind  tuned  to  pereeiTe  this  partic- 
nlar  pitch. 

The  varying  intensities  of  thee^  ''  inmost  inaudible'*  hums  constitate  that  portiaii 
of  the  adopted  scale  raniriBg  from  1  to  10. 

The  estimation  of  au  impression  of  sound  necessarily  involves  a  perBonal  fhnctios, 
to  eliminate  which  sound-boxes  producing  a  sound  of  standard  intensity  luave  beea 
made.and  taken  into  the  field  of  observation,  where  they  have  served  as  guideB.  Ths 
most  efficient  of  these  is  a  black  walnut  box,  some  4  by  3  by  2  inches  in  dimensioBay 
provided  with  a  sliding  cov^r  and  covered  with  thick  felt.  The  sonnd  is  produced 
by  means  of  a  jews-harp  fastened  above  a  small  resounding  cavity,  and  sounded  by  a 
wooden  aim  which  can  be  rotated  by  means  of  a  key.  It  sounds  very  mucb  like  a 
fog  bell.  By  means  of  this  it  was  found  that  the  intensities  in  the  adopted  seale 
were  inversely  as  the  distance  from  the  signal. 

Other  boxcfs  were  provided  with  reeds  to  imitate  trumpets,  sirens,  and  wiiistlei, 
and  all  were  so  prepared  that  the  sound  could  be  softened  more  or  less  by  sliding 
the  cover. 

Then  by  adjusting  the  pitch  and  removing  the  box  to  the  proper  distance  n  soamd 
was  produced  that  so  closely  resembled  that  of  the  signal  both  in  quality,  pitch,  aad 
intensity  that  it  was  impossible  to  distinguish  the  signal  from  the  imitation. 

The  sounds  from  these  boxes  could  be  reproduced  or  recorded,  and  it  is  proposed 
in  the  laboratory  to  measure  their  intensity  and  quality.  The  boxes  afford  a  meant 
of  measuring  sound  by  direct  comparison  similar  to  the  measurement  of  liglit  by  tibi 
photometer. 

The  same  observers  have  continued  throughout  the  tests,  and  as  they  are  men  «f 
some  musical  ability  they  have  become  quite  expert  in  the  work  and  their  esriinatei 
practicidly  agree. 

Small  halloffHs. — For  wind  observations  small  ballpons  have  been  utilised.  Sobk 
are  of  rubber,  inflated  with  hydrogen  gas  which  is  generated  on  board  the  veo^el  tf 
at  the  station.  These  measure  from  9  to  13  inches  in  diameter.  Others  are  of  cet 
ored  tissue  paper  and  raised  by  hot  air  from  a  burning  comxKwition  attached.  Tfaef 
measure  from  4  to  6  feet  in  height  and  3  to  4  feet  in  diameter. 

A  baUoon  of  light,  oiled  cotton,  12  feet  high  and  8  feet  in  diameter,  inflated  mHk 
hydrogen  gas,  is  kept  at  Boston  light,  but  it  is  only  useful  in  comparatively  esln 
weather  when  kites  can  not  be  raised.  This  balloon  is  intended  to  carry  8elf-reg«- 
tering  instruments. 

These  smidl  balloons  have  been  kept  constantly  on  hand  to  aid  in  the  stndy  of  the 
currents  of  air  or  variations  in  the  direction  of  the  wind  above  and  below.  Who- 
ever practicable,  especially  if  anything  unusual  has  been  noticed,  they  have 
released  and  their  course  carefully  located  to  determine  what  effect  the 
in  the  upper  strata  of  atmosphere  were  having  on  the  sound. 

In  general,  as  was  expected,  the  condition  of  wind  has  been  normal,  L  e.,  thi 
direction  has  been  constant,  or  nearly  so,  as  we  pass  from  one  horizontal  layer  ints 
another,  while  the  velocity  has  sometimes  increased  perceptibly.  This,  we  are  cer- 
tain, can  be  said  to  be  the  general  condition  df  the  air  currents  in  the  vicinity  of 
shore  stations.  As  most  of  the  balloons  released  show  simply  these  conditions,  there 
is  no  need  of  describing  in  detail  the  path  outlined  in  these  cases,  simply  remarkiag 
•  that  throughout  the  tests  the  wind  directions  have  been  determined  in  this  way, 
as  being  more  free  from  influences  than  vanes,  flags,  etc.,  on  the  boat  or  on  shofre. 

The  first  unusual  path  described  was  that  of  No.  1,  released  at  9 :35  a.  m.,  September 
12, 1893,  off  Cape  Elizabeth,  Maine.  This  balloon  sailed  off  to  the  southwest  as  it 
left  the  Myrtle  and  began  at  once  to  veer  to  the  right,  and  describing  a  semicirels 
went  straight  away  to  the  northeast  and  was  lost  to  view. 
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No.  2f  released  almost  immediately,  sailed  directly  west  until  lost  to  view. 

No.  3,  soon  after,  went  southwest  at  first,  but  soon  found  a  current  of  air  in  an 
opposite  direction  and  began  to  circle  toward  the  north  as  it  disappeared. 

No.  4  was  still  more  variable.  It  started  westward  about  11 :30  a,  m.,  then  circled 
to  the  northwest,  then  made  a  reverse  curve  through  west  into  south,  in  which 
direction  it  passed  from  view. 

At  11 :30  a.  m.  the  balloons  went  directly  northwest  until  lost  to  sight.  Before  this 
time  the  wind  had  been  northeast,  and  after  the  peculiar  changes  shown  by  the 
balloons,  it  was  southeast. 

From  September  12  until  November  21  no  freaks  in  air  currents  were  noticed, 
although  during  this  time  some  interesting  cases  of  sound  disappearance  had  been 
noted.  On  November  21,  at  Mount  Desert  Rock,  Maine,  a  balloon. was  released  in 
the  midst  of  an  evident  change  of  wind,  as  indicated  by  the  motion  of  the  clouds 
and  followed  a  westerly  direction  as  it  rose,  then  encountered  a  southwesterly  wind 
and  started  suddenly  to  the  nottheast,  continuing  on  this  line  until  lost.  A  balloon 
released  soon  after  followed  a  southwest  wind  throughout  its  course. 

The  next  observation  of  change  in  direction  between  lower  and  upper  currents 
came  on  January  23,  1894,  at  Boston  light-station,  Massachusetts,  where  Mr.  Adams 
made  a  series  of  observations  on  the  air  currcnt-s  in  the  vicinity  of  the  island  to  see 
what  effect  the  contour  of  land  and  the  buildings  might  have  on  the  wind  as  it 
passed  the  signal.  Stations  were  established  from  which  the  balloons  were  located 
at  intervals  of  10  seconds.  The  air  was  cloudy,  wind  light,  from  the  east;  ther- 
mometer, 38'^  F. ;  barometer,  30.24. 

From  12  to  12:30  p.  m.  it  was  a  shifting  wind,  and  the  directions  above  and  below 
were  decidedly  different.  The  balloons  started  westerly,  rising  rapidly,  and  after 
about  one  minute  turned  suddenly,  and,  still  rising,  sailed  rapidly  to  the  southeast, 
and  so  continued. 

These  balloons,  taken  together,  showed  clearly  that  the  wind  had  changed  above 
as  the  first  was  released,  and  the  change  descended  during  the  half  hour  until  the 
last  balloon  took  its  final  direction  soon  afterieaving  the  ground. 

The  balloons  in  passing  the  tower  all  circled  around  it  rapidly  and  then  resumed 
their  original  line  of  flight. 

On  February  7  and  March  16  further  observations  were  made  at  Boston  light-sta- 
tion, but  no  new  phenomena  were  noticed.  On  both  days  the  wind  was  more  constant 
than  on  January  23,  and  no  opportunity  was  had  for  the  observation  theu  made. 

Balloons  were  released  in  pairs,  one  above  the  other — not  connected — and  the 
npper  went  the  faster,  except  in  passing  over  buildings  and  similar  obstructions, 
when  the  lower  would  start  up  suddenly  in  the  eddies  formed  there. 

On  May  8,  9,  and  10  balloons  released  from  a  launch  to  windward  of  the  tower  at 
>linot8  Ledge  were  observed  from  the  lauuch  and  from  the  tower  as  they  passed. 
They  were  released  in  pairs,  care  being  taken  in  the  selection  that  one  should  rise 
higher  than  the  other  and  thus  show  the  relative  velocities  of  the  u]>per  and  lower 
strata  of  the  air  about  the  tower.  To  accomplish  this  the  observers  were  placed  on 
the  line  of  the  direction  of  the  wind,  and  the  second  balloon  was  released  when  the 
first  passed  directly  above  it. 

Kites  were  made  of  the  ordinary  pattern,  but  did  not  give  good  results. 

The  recent  experiments  of  Prof.  Eddy  and  Mr.  Clayton  with  Malay  kites,  at  Blue 
Hill;  S^^^  good  promise  of  success.  Mr.  Wallace  and  Mr.  Bradley  were  present  at 
these  experiments  and  report  that  self-registering  instruments  can  be  held  at  very 
great  elevations. 

On  the  charts  illustrating  these  observations  the  direction  of  the  wind  is  indicated 
hy  arrows  and  the  Roman  numerals  written  across  them  show  the  velocity  in  nan* 
tical  miles  per  hour.  The  velocity  was  determined  by  anemometer  on  the  steamer, 
reduced  for  her  change  of  position. 
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The  intenaity  of  Bound  alonfc  the  course  is  shown  by  the  width  vf  tlie  liaa,  in  fte 
manmer  first  employed  by  M.  Allard. 

The  time  of  day,  in  hoars  and  minntes,  is  noted  in  Arabic  fignresakm^^  tbe 

The  compass  bearings  Are  magnetic  and  distances  f^ven  in  nAutical  mUea. 

A  synopsis  of  the  obserration  is  appended  to  the  report. 

Lubee  Channel  Hght-ttaiionj  Jfotae.— The  fog  signal  is  a  bell  straelL  by  »  Stei 
machine  every  10  seconds.    The  bell  is  hong  from  an  extebaon  of  the  mrwodm  iml 
and  overhangs  the  water.    It  faces  8E. 

The  keeper  says  that  in  a  S.  or  8 W.  wind  vessels  often  hear  the  signal  near  laberfy 
Point  and  lose  it  after  passing  West^Qnoddy  Head.  These  headlands  Ibim  tlie  entiaiiee 
to  Qnoddy  Roads  and  the  sound  is  nnobstracted  in  the  space  between  them,  bnt  cat 
oif  on  either  side. 

The  keeper  also  says  that  in  S.  or  6W.  winds  the  bell  is  heard  distinctly  in  tlie  fir* 
ther  part  of  Lnbec  and  sometimes  in  Eastporty  about  4^  miles  to  tiie  north.  Wili 
the  wind  fresh  from  the  NW.  it  can  not  be  heard  at  Lubec^  but  as  fogs  eeMem  oetm 
with  these  winds  it  is  less  important. 

That  in  a  N£.  wind  it  can  be  heard  distinctly  in  all  directions^  and  best  of  all  iiB 
NE.  snowstorm. 

Little  Biwr  lighl-9taiian,  Maine.— The  fog  signal  is  a  bell  struck  by  a  SteroBi 
machine  every  30  seconds. 

The  keeper  says  that  in  a  8.  wind  the  bell  can  not  be  heard  two  ship  lengths,  mI 
that  the  Libby  Islands  whistle,  7^  miles  to  the  westerly,  is  generally  heard  at  Utth 
River  under*  almost  any  conditions  of  weather  except  a  continued  freah  or  faeavr  & 
windy  when  it  is  not  heard.  The  keeper  does  not  think  this  is  wholly  due  to  ^ 
surf.  He  says  that  with  a  8SW.  or  NW.  wind  it  ean  usually  be- heard  pbunly  H 
Little  River  light. 

The  keeper  also  says  that  the  Machias  Seal  Island  whistle,  8|  miles  aoath,  is  htt/t 
heard  ina  NE.  snowstorm,  and  is  heard  plainly  in  any  N£.  or  N.  wind.  He  aayi  it 
is  not  hear^  at  Little  River  light-station  with  SW.,  NW.,  or  W.  winds. 

Avery  Book,  light-etation,  Maine. — ^The  fog  signal  is  a  bell  struck  by  a  Stevcst 
machine  every  11  seconds.    It  is  hung  from  the'SE.  comer  of  a  pyramidal  bell  tower. 

The  keeper  says  that  this  bell  can  be  heard  in  aU  directions  in  an  £.  or  aNE.  wiad. 

A  8E.  wind  makes  a  surf  that  kills  the  sound  of  the  bell.  8.  and  SW.  winds  fl» 
also  bad  if  strong. 

Lihhy  I8land9,  light-etation,  Maine.* — The  fog  signal  is  a  10-inch  steam  whiade  at 
the  8.  point  of  the  island,  and  faces  SE. 

llie  keeper  of  Little  River* says  it  is  generally  heard  at  Little  River  light,  l^mSkm 
to  the  NE.,  except  in  a  continued  fresh  or  heavy  8.  wind^  when  it  is  not  heard;  thift 
with  a  &W.,  W.,  or  NW.  wind  it  can  usually  be  heard  plainly  at  Little  River. 

The-  keeper  of  Moose  Peak  light,  10  miles  SW.  of  Libby  Islands,  says  the  whislh 
can  be  heard  m  all  winds  except  a  SE.  gale.  The  keeper  of  Nash  Island  lights  9 
miles  W.  by  8.  from  the  Libby  Islands  light,  says  the  whistle  is  heard  best  in  tm 
E  onNE'.  wind,  but  not  in  a  S.  wind,  because  of  the  surf. 

The  signal  used  109  pounds  of  coal  per  hour  of  runnmg  during  the  year  enduif 
June  30, 1893. 

Lihhy  Islands,  Maine,  June,  189S.—^aj.  Livermore,  Mr.  R.  Luther,  and  Mr.  S.T. 
Poor  observed  a  peculiar  reflection  in  June,  1892,  at  this  station.  Coming  dova 
Machias  Bay  the  whistle  was  heard  in  altogether  a  differeot  direction  from  what 
seemed  natural,  while  at  times  it  was  not  heard  at  all.  On  investigation  it  wai 
found  that  the  direct  sound  was  not  heard,  bat  an  echo  from  the  north  end  of  tfas 
island.  The  direct  sound  was  obscured  by  buildings,  whUe  the  reflected  sound 
unobstructed. 

Lihhy  lelands,  Maine,  January  26,  1894  {see  Chart  xi).— The  wind  was  ENE., 
10  knots.    It  was  a  clear  morning,  bnt  with  considerable  vapor  in  the  atmo^hsn. 
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1894.  REPORT  OF  THE   LIQHT-HOUSE   BOARD.  313 

Maj.  Lirermore  and  Mr.  Luther  went  to  Libby  Islands  to  test  the  change  of  char- 
acterifltio  in  the  whistle  at  this  station. 

Leaving  the  island  aboat  8:40  a.  m.  the  lAUto  ran  N£.  and  np  the  bay  and  aronnd 
the  eastern  end  of  the  island,  then  back  on  the  S.  side  and  westward  to  Bar  Har- 
bor. When  abreast  of  High  Head,  on  the  north  side  of  the  island,  the  JAlao  seemed 
to  enter  a  sonnd  shadow  into  which  the  whistle  was  unable  to  penetrate.  Continu- 
ing aronnd  the  end  of  the  islands  the  station  was  soon  lost  to  view  behind  High 
Head.  The  wind  was  still  ENE.  and  had  freshened  to  12  or  15  knots.  It  was  very 
oold,  the  thermometer  reading  7^. 

The  whistle  was  not  heard  on  the  course  around  the  HE.  end  of  Libby  Islands  until 
it  became  visible  on  the  S.  side,  when  it  was  again  distinctly  heard.  From  this  posi- 
tion until  the  station  was  again  abreast  the  intensity  increased  regularly  up  to  its 
fhU  power. 

As  the  steamer  proceeded  to  Moose  Peak  the  intennty  decreased  regularly  and  was 
lost  about  8  miles  WSW.  of  Libby  Islands. 

Petit  Manan  light-station,  Mainc^r-The  fog  signal  is  a  10-inch  steam  whistle.  To 
the  west  It  is  partially  obstructed  by  buildings. 

The  keeper  at  Moose  Peak  light  says  that  in  a  light  NE.  wind  he  always  hears 
Petit  Manan  whistle.  This  is  20  miles  against  the  wind.  That  in  a  heavy  KE.  wind 
it  can  not  be  heard;  that  just  before  a  N£.  snowstorm  it  is  very  plain,  that  it  is 
not  heard  in  a  W.  wind. 

The  keeper  at  Nash  Island  light,  8  miles  NNE.  of  Petit  Manan,  says  it  is  easily 
heard  there  in  a  N£.  or  E.  wind;  that  it  is  not  heard  generally  in  a  strong  S.  or  SW. 
wind,  on  account  of  the  surf,  and  sometimes  not  heard  in  a  SK.  wind. 

At  Narraguagus  light,  8  miles  N.  of  Petit  Manan,  the  keeper  says  it  can  not  be 
heard  in  a  SW.  wind  if  there  is  much  surf,  but  it  can  be  heard  very  plainly  in  a  N. 
or  £.  wind. 

The  signal  used  72  pounds  of  coal  per  hour  while  running  during  the  year  ending 
June  30,  1893. 

Petit  Manan,  Maine,  June  ^,  189S. — Wind  NE.,  10  knots.  Bell  A  was  operated  on  the 
Myrtle  with  a  force  of  about  200  foot  pounds.  It  was  distinctly  heard  when  4  miles 
to  the  north  and  east,  the  Myrtle  being  at  that  time  broadside  on,  with  a  reflector 
behind  the  bell.  The  bell  was  heard  as  well  below  as  from  the  top  of  the  tower,  and 
better  from  before  the  buildings  than  from  the  open. 

Petit  Manan  light-etaiion,  Maine,  November  19, 1893 — {see  Chart  xii). — At  the  begin- 
ning of  this  day's  test  the  wind  was  blowing  W.  by  N.  with  a  velocity  of  2  knots  an 
hour,  veering  continually,  until  at  the  conclusion  of  the  day's  observation  it  had 
hauled  to  N.  by  £.,  rate  2.5  knots.  This  veering  brought  'the  wind  approximately 
across  the  sound  during  this  test.  Barometer,  30;  thermometer,  37°  to  40°  F.  The 
sea  was  quite  smooth,  wave  heights  about  2  inches;  sky  clear,  with  very  few  clouds 
visible. 

After  landing  materials  at  Narraguagus  light,  about  noon,  November  19,  the 
Myrtle  left  for  Petit  Manan  light  to  test  the  whistle  at  this  station.  It  was  already 
in  operation. 

The  10-inch  whistle,  used  regularly  as  a  fog  signal,  was  sounded  and  observed 
by  Mr.  Wallace  and  Mr.  Oris  wold  from  the  Myrtle,  while  bell  B  was  operated  by 
hand  and  struck  a  blow  of  about  150  foot  pounds  on  the  Myrtle.  The  bell  and 
whistle  were  observed  at  Petit  Manan  by  Seaman  Gunderson.  On  this  test  all  the 
observations  were  made  while  the  Myrtle  was  running  under  full  speed. 

Leaving  Narraguagus  light  the  whistle  was  heard  for  an  instant  at  a  distance  of 
4  miles  to  the  NE.  of  the  station.  It  was  again  picked  up  at  a  distance  of  3  miles, 
and  carried  to  the  light. 

Leaving  Petit  Manan  the  Myrtle  carried  the  sound  of  the  10-inch  steam  whistle 
5|  miles  to  the  NE.  by  £.,  and  the  Myrtles  whistle  was  heard  6  miles  from  Petit 
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Maoan.    Retnming,  the  Petit  Man  an  whistle  was  heard  5  miles  EXE.  af  the  atatioB. 
and  the  MfriU^9  bell  and  whistle,  3^  milee. 

To  the  eastward.  Petit  Manan  5  miles,  Jfyr/Z«3|  mUes ;  E8E.,  Petit  Man  an  4  mileL 
Myrtle  4  mileS;  althongh  a  few  blasts  of  the  latter  were  andible  at  5}  nnOea. 

Ben  B  was  generally  abont  equal  to  the  MjfriWs  whistle.  The  avera^  pieasmg 
used  on  the  Petit  Manan  whistle  was  50  pounds,  and  that  on  the  M^frilem  mhMt 
about  35  pounds. 

Petit  Manan  light-staiian,  Maine,  November  SO,  1S9S  {see  Chart  xn). — ^The  tempen- 
ture  was  from  33^  to  36°  F;  sea  rough,  wave  heights  about  1  foot;  sky  <me-tfaird 
clear,  two- thirds  cirrus  and  cumulus  clouds;  barometer,  29.87;  wind  gnenenllT 
KNE.,  about  19  knots. 

The  Myrtle  started  SE.  and  completed  the  circuit  begun  on  the  preceding  day,  the 
signals  used  being  the  same.  The  observations  were  made  while  mnnlDi^  imds' 
full  speed. 

After  sending  up  some  balloons,  which  went  directly  8SW.,  exhibiting  no  eSiMtB 
of  countercurrents,  the  Myrtle  ran  SE. 

The  10-inch  whistle  was  heard  -3^  miles,  the  Myrtles  whistle  3  miles,  and  beO 
B  Smiles.  On  losing  the  sound  of  Petit  Manan  signal  the  Jfjprfferan  S\^.,  andsa 
this  course,  while  the  whistle  above  mentioned  was  inaudible,  bell  B  and  MyHl^t 
whistle  was  so  plainly  heard  at  the  light-station  as  to  be  recorded  at  one-balf  their 
full  intensity.  They  were  plainly  heard  3f  miles  in  an  opposite  direction  to  that  ii 
which  the  Petit  Manan  was  heard  2^  miles,  although  a  19-mile  wind  faYt>red  tht 
latter.  As  the  observers  noted  intensity  of  the  Petit  Manan  whistle  while  tbr 
Myrtle  was  running,  it  was  much  more  quiet  at  the  light,  and  no  comparison  can  bt 
made  between  the  signals. 

Running  8.,  by  the  whistling  buoy,  the  Myrtle  passed  the  spot  in  which  the  whisdt 
can  not  generally  be  heard,  and  heard  it  to  a  distance  of  nearly  5  miles,  with  tht 
wind.  The  MyriU^s  bell  was  lost  at  1^  miles,  and  the  whistle  at  2^  miles,  agaiart 
the  wind. 

Running  KSE,  for  the  light  a  peculiarity  was  noticed.  The  Petit  Manan  whisde 
was  heard — one  blast  at  3f  and  one  at  2|  miles — then  lost  as  the  Myrtle  approaeked 
the  station.  It  was  not  again  heard  until  1^  miles  from  the  light.  This  was  prol)*- 
bly  caused  by  sudden  changes  in  the  velocity — perhaps  even  in  the  direction  of  the 
wind  at  the  time,  for  the  MyrtWs  whistle  was  heard  at  the  light  during  the  periodft 
of  sUence  of  the  Petit  Manan  whistle.  Its  range  was  about  3  miles  ag&inst  the 
wind.     The  striking  gear  was  out  of  order,  and  bell  B  was  discontinued. 

Running  S  W.  the  10-inch  whistle  was  lost  at  2^  miles,  and  the  Myrtles  whistle 
heard  2i  miles,  against  the  wind. 

Returning  ENE.  the   10-incb  whistle  was  obscured  by  the  buildings  and 
picked  up  at  1^  miles,  although  one  blast  was  heard  at  2  miles. 

The  course  west  of  the  light  was  then  run,  Petit  Manan  whistle  being  heard  bat 
2^  miles,  while  the  Myrile^s  whistle  was  plainly  heard  3f  miles,  the  intensity  beisf 
estimated  at  60.  In  this  direction  the  whistle  at  the  station  was  hidden  frt>ni  ai^t 
by  the  buildings,  and  at  too  great  a  disadvantage  to  allow  of  any  comparison. 

During  this  test  the  Petit  Manan  whistle  did  fairly  well,  althongh  its  andibUxty 
greatly  varied.  Its  silence  SSW.  of  the  station  and  great  range  in  a  direction  due 
south  are  accounted  for  by  the  changes  in  the  velocity  of  the  wind.  To  the  £.  moA 
8E.,  where  needed,  the  whistle  is  efficient,  but  from  NW.  to  SW.  its  sound  is  greatly 
influenced  by  the  buildings  at  the  station. 

It  will  be  noted  that  south  of  the  station,  while  the  Myrtle  was  running  south,  thft 
sound  was  heard  much  farther  than  while  she  was  returning.  This  was  mainly  dm 
to  the  fact  that  in  running  with  the  wind  the  point  of  observation  was  comparatively 
quiet,  whereas  in  returning  at  full  speed  against  the  wind  the  noise  of  the  wind 
waves  was  so  great  as  to  drown  any  but  the  most  powerful  sound. 
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Mouni  Desert  Bock  light-station^  Maine,  *— The  fog  signal  la  a  thiid-olass  Daboll 
trumpet,  which  points  SW.  from  the  lantern  deck  of  the  light  tower. 

The  snrrounding  objects  are  shown  in  the  illustrations. 

The  signal  used  10  pounds  of  coal  per  hour  of  running  during  the  year  ending  June 
90,1893. 

Mount  Desert  Sock  light-staiianf  Maine,  November  21,  189S  {see  Chart  xui).— It 
was  a  cloudy,  cold,  day,  changing  to  a  slight  furry  of  snow  and  then  clearing,  with 
a  few  patches  of  cirrus  clouds  in  the  east  and  northeast.  The  sea  was  comparatively 
smooth  at  first,  changing  to  a  slight  chop  as  the  snow  ceased.  The  wind  freshened 
at  this  time,  increasing  from  6  to  17  knots.  The  wave  heights  increased  from  1 
inch  to  1  foot.  The  barometer  fell  from  30.20  to  30.09.  The  thermometer  varied 
from  40^  F.  to  43^  F.  The  air  felt  cold  and  damp,  and  during  the  day  the  wind  was 
in  every  quarter. 

The  Myrtle  left  Bar  Harbor  at  6  a.  m.  for  Mount  Desert  Rock  light-station.  The 
regular  third- class  Daboll  trumpet,  operated  by  a  caloric  engine,  was  observed  from 
the  Myrtle,  while  the  Myrtle's  8-inch  whistle  and  bell  B,  operated  on  the  starboard 
deck  forward,  were  observed  from  the  rock.  The  trumpet  points  SW.  and  the 
influence  of  the  buildings  is  comparatively  slight.  The  test  began  at  9: 50  a.  m.  The 
observations  of  this  day  were  made  while  the  Myrtle  was  running  at  full  speed. 

The  Myrtle  started  due  west,  running  into  a  wind  of  7.3  miles,  and  the  trumpet 
was  lost  at  1^  miles.  Returning  on  an  £NE.  course  it  was  picked  up  at  less  than 
(  of  a  mile  distance,  although  the  8-inch  whistle  on  the  Myrtle  was  heard  at  3f 
miles. 

The  bell  B  began  sounding  at  a  distance  of  2  miles,  and  was  plainly  heard  from 
the  light.  Balloons  sent  up  about  a  mile  WSW.  of  the  station  described  a  peculiar 
path.  They  started  directly  N£.,  and  on  reaching  an  elevation  of  about  100  feet 
veered  and  went  west.    Wind  velocity,  9  knots  an  hour. 

The  Myrtle  then  ran  SW.  and  csirried  the  sound.of  the  trumpet  1^  miles  in  its  axis. 
The  Myrtles  whistle  and  bell  B  were  heard  at  3^  miles  on  this  course  and  were  about 
equal  in  intensity.  Returning  to  the  light,  the  Myrtles  whistle  was  heard  at  3f 
miles  and  bell  B  at  3  miles,  while  the  fog  signal  was  picked  up  at  1  mile.  After 
hearing  a  few  blasts  it  suddenly  ceased  on  account  of  a  broken  valve. 

At  12 :15  p.  m.  the  apparatus  was  again  started.  The  Myrtle  ran  S.  and  carried  the 
signal  1^  miles  against  a  wind  of  6.4  miles  an  hoar.  The  Myrtlt^s  bell  was  plainly 
heard  at  2f  miles.  Returning  over  a  NNW.  course  the  8-inch  whistle  was  plainly 
heard  at  2f  miles  with  the  wind,  and  the  trumpet  was  first  heard  at  |  mile  against  the 
6|-knot  breeze.  Bell  B  was  out  of  working  order;  it  could  not  be  regularly  rung 
becanse  the  Kane  kerosene  engine,  as  then  set  up,  was  not  powerful  enough  to 
operate  it.  After  experimenting  with  it,  it  was  rung  by  man  powenthe  remainder  of 
the  day  with  a  force  of-  about  150  foot  pounds. 

On  the  next  course,  running  SE.,  it  began  to  snow  lightly,  nnd  the  wind  shifted 
from  SS£.  around  through  west  into  NNK.  The  signal  was  heard  f  of  a  mile,  then 
was  lost  i  mile,  then  heard  i  mile,  lost  \  mile,  heard  ^  mile,  and  finally  lost  at  \\ 
miles  distance.  During  all  this  time  the  Myrtles  whistle  had  been  heard  on  shore  to 
a  distance  of  If  miles  without  intermission. 

Returning  WXW.  it  was  heard  but  1^  miles,  while  the  trumpet  was  barely  heard 
at  4  mile,  then  lost  for  a  moment,  and  finally  regained  at  ^  mile  from  the  station. 

The  Myrtle  ran  due  east,  returning  SW.  by  S.  The  trumpet  was  heard  continu- 
onsly  for  14  miles  going  and  §  of  a  mile  returning.  Wind  NW.,  9  knots  an  hour. 
The  Myrtles  whistle  was  heard  2^  miles  going  out  and  If  miles  returning.  The 
wind  was  now  SSW.  4  W.,  17  knots  an  hour. 

The  Myrtle  then  ran  NE.  by  N.,  returning  due  S.  to  the  light.  The  trumpet  was 
heard  1}  miles  with  the  wind  and  the  whistle  2^  miles  against  the  wind.    Coming 
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back,  the  tminpet  was  hetad  less  than  1  of  a  mile.    The  whistle  and  beU  vn 
sounded  at  1  mile  distance  and  estimated  at  50  and  GO,  respectiTely. 

Next  coarse,  NNW.  going,  and  S£.  retnming.  The  trumpet  was  heard  If  ndki 
going  and  1  mile  returning,  bell  and  whistle  1|  miles,  after  which  no  more  obsem- 
tions  were  made.  On  the  final  coarse,  WNW.,  wind  W.  by  S.,  16.4  knots,  the  tnuspit 
was  carried  1|  miles  and  picked  up  f  of  a  mile  on  the  return.  The  plot  shows  tki 
sound  of  the  DaboU  trumpet  as  observed  from  the  Myrih, 

The  test  lasted  from  9:50  a.  m.  to  4:50  p.  m.  It  will  be  seen  that  the  aTOip 
range  of  the  trumpet  on  learing  the  station  was  1^  miles,  and  on  approaching  it  a 
little  more  than  i  mile. 

The  silence  and  reappearance  of  sound  to  the  S£.  of  the  station  are  explained  \fs 
the  yariationB  of  the  wind  and  the  rapid  changes  in  the  atmosphere.  These  vtn 
made  apparent  by  snow  squalls  while  the  Myrtle  was  rnnning  this  coarse. 

Green  Mountain^  Mount  Desert,  Me.,  September  SO,  189S  (see  Chart  xm). — ^Wiai 
NNE.,  28  knots  at  top  of  Green  Mountain.    The  air  was  chilly  and  the  sky  orerestt. 

A  party,  including  Maj.  Liyermore,  Mr.  Luther,  and  Mr.  Griswold,  started  lor  tk> 
summit  of  Green  Monntain  as  the  Myrtle  started  for  Petit  Manan  light.  The  dav^ 
observations  were  as  follows:  The  mountain  party  observed  the  Myrtles  S-isd 
steam  whistle,  and  also  bell  B,  which  was  operated  by  a  Kane  engine,  and  afterwsKdi 
by  hand,  the  force  of  blow  being  about  130  foot  iK>unds  by  machinery  and  abosi 
150  foot  pounds  by  hand. 

The  sounds  of  the  whistle  and  bell  came  to  the  observers  at  the  summit  of  Iki 
mountain  across  the  wind,  and  they  were  both  heard  7  miles,  both  going  and  eta- 
ing.  The  distance  was  verified  by  the  interval  between  the  puff  of  steam  andtkt 
arrival  of  the  sound  at  the  summit.  The  bell  as  then  operated  seemed  to  be  abo^ 
equal  to  the  8-inch  whistle. 

Bar  Earbar,  Mount  Desert,  Me.,  Xovember  18, 1893  {see  Chart  xxxi). — ^Wind,  2hW.» 
18  knots  an  hour;  thermometer,  47.5^  F. ;  barometer,  29.8;  sea  rough,  waTeheiglfe 
about  1^  feet;  sky  lowering,  changing  to  black  clouds  and  finally  to  heary 

The  Myrtle  anchored  in  Bar  Harbor  at  noon,  and  the  afternoon  was  spent  in  e 
mental  work  on  fog  signals.  The  observers,  Mr.  Wallace  and  Mr.  Griswold,  ro^isi 
about  the  harbor,  observing  the  intensity  of  bell  B,  which  was  set  up  on  the  sttf- 
beard  bow  of  the  Myrtle  and  was  rung  by  man  power,  about  150  foot  pounds.  Tte 
Myrtles  8-inch  whistle  was  also  sounded  at  intervals  of  2  minutes  with  a  sUtm 
pressure  of  30  pounds. 

After  exploring  the  western  end  of  the  harbor,  and  finding  nothing  of  paiticoltf 
interest,  the  party  went  out  by  the  eastern  end  of  Bar  Harbor  and  tamed  eaii> 
running  behind  Sheep  Porcupine  Island  to  the  bell  buoy.  This  island  is  qnitt 
steep  and  180  feet  high,  and  the  party  expected  a  great  reduction  in  the  inteosi^- 
Nothing  of  the  sort\>ccurred,  however,  and  the  clear  tones  of  the  bell  rang  oat  m 
though  nothing  intervened  to  cut  it  off.  The  8-inch  whistle  was  also  heard  my 
plainly.  The  Myrtle  headed  about  W.  so  that  the  sound  of  the  bell  was  strongest  li 
the  N.     It  was  obstructed  to  the  £.  and  S£.  by  the  Myrtlel's  houses. 

From  the  position  inside  the  bell  buoy  nothing  could  be  seen  of  the  Myrtle,  Affetf 
watching  this  phenomenon  for  a  short  time,  and  deciding  that  it  must  be  doe  ^ 
reflection  from  Bar  and  Round  Porcupine  islands,  and  from  hills  and  bnildingstf 
BarHarbor,  the  boat  continued  over  the  course  shown  on  the  chart,  and  generaHj 
heard  the  bell  and  whistle,  although  occasionally  losing  both.  The  range  to  the  S& 
was  about  a  mile  with  the  wind,  while  it  was  plainly  heard  at  Burnt  Poreapiic 
Island,  in  which  direction  the  signals  were  unobstructed,  1|  miles  across  the 

Great  Duck  Island,  Maine,  May  31,  1894.'-With  a  moderate  SW.  vrind  M^\ 
more  and  Bir.  Johnson  heard  the  signal,  a  10- inch  steam  whistle,  4  miles  KXE.  d 
the  station. 

Bear  Island,  Maine f  Junel,  1894.—The  signal,  a  bell  struck  by  a  Stevens  machia^ 
was  heard  li  miles,  with  a  SW.  wind  blowing  two  points  in  favor  of  the  aignaL 
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Deer  Island  Thcraugk/arg  lighi-9taUon,  Maine.* — ^The  fog  signal  is  a  bell  straok  by  a 
Steirens  machine  a  doable  blow  every  15  seconds.  It  is  hung  on  the  north  side  of  a 
bell  house,  so  that  the  sound  is  obstructed  to  the  south  by  the  bell  house  and  the  land. 

Deer  Island  Thoroughfare,  Maine,  June  2, 1894  {see  Chart  xxxviii).— Wind,  SSW., 
2  knots;  thermometer,  68^;  barometer,  29.21.  The  Myrtle,  with  Moj.  Livermore  as 
observer,  traced  the  limit  of  audibility  of  the  signal,  a  bell  struck  by  a  Stevens 
machine,  iinding  it  to  vary  regpilarly  from  one-fourth  mile  dead  to  windward  to 
3^  miles  at  about  two  points  from  tlie  leeward.  The  effect  of  the  wind  was  materially 
increased  by  the  position  of  the  bell,  which  was  so  mounted  as  to  throw  the  sound 
nearly  in  the  direction  toward  which  the  wind  was  then  blowing. 

Goose  Books  Ught-siation, Maine. — The  fog  signal  is  a  bell  struck  by  a  Stevens  machine 
every  20  seconds.  It  overhangs  the  south  side  of  the  lantern  deck,  and  is  obstructed 
to  the  eastward  by  Stimpson  Island. 

Goose  Rocks,  Maine,  June  ;?,  1894  {see  Chart  xxxviii).— This  fog  bell  was  struck 
with  a  blow  of  about  9  foot  pounds,  aa  tested  on  this  day.  This  is  a  heavy  blow  for 
a  Stevens  machine.  Maj.  Livermore  found  the  limit  of  audibility  at  right  angles  to 
the  10-knot  wind  to  be  about  2  miles.  To  windward,  wind  SW.,  10  knots,  the  signal 
was  heard  less  than  ihree-fourths  of  a  mile,  but  was  heard  a  mile  when  the  wind  fell 
to  5  knots.    To  leeward,  blowing  over  islands  covered  with  trees,  it  was  heard  2  miles. 

Matinicua  Rock  lighUstation,  Maine.i — The  fog  signal  is  a  10-inch  steam  whistle, 
mounted  above  a  brick  fog-signal  house  S  W.  of  the  south  tower.  The  sound  is  thus 
heard  best  on  this  side,  except  within  the  sound  shadow  caused  by  the  rocky  cliff 
directly  before  the  whistle  house. 

It  is  said  that  with  rain  or  snow  and  a  light  breeze  from  N£.,  £.,  or  SE.  this  signal 
is  often  heard  at  Whitehead. 

The  keeper  of  Matinicus  Rock  says  his  attention  has  been  called  to  peculiar  disap- 
pearances of  sound  in  connection  with  the  signal.  Notably  in  August,  1890,  he  sounded 
the  whistle  repeatedly  to  attract  the  attention  of  the  assistant  keeper,  who  was  less 
than  one-half  mile  offshore  and.  in  plain  sight  of  the  signal,  but  the  sound  was  not 
beard  by  him.  It  had  been  foggy,  with  light,  variable  winds,  but  it  had  cleared  at 
the  time  referred  to  and  was  calm.    He  adds : 

''On  another  occasion  I  was  in  a  boat  100  yards  from  the  NE.  point  of  the  rock, 
when  the  fog  lifted  so  that  I  could  see  the  steam  as  it  came  from  the  whistle,  but 
could  hear  no  sound.  I  rowed  the  boat  say  ISO-yards  to  the  SE.,  got  the  sound,  then 
back  to  my  first  position,  whistle  bearing  SW.,  and  lost  it.  I  then  rowed  to  the 
NW.  about  the  same  distance  and  got  the  sound  again.  Wind  S.,  light,  with  a 
heavy  mist  or  fine  rain." 

Fishermen  have  complained  that  in  S.  to  SW.  winds  and  a  dense  fog  they  have 
heard  the  whistle  soma  12  or  14  miles  and  carried  it  to  within  a  mile  of  the  station, 
then  lost  it  until  they  were  nearly  in  the  surf  and  could  see  the  steam. 

The  signal  used  85  pounds  of  coal  per  hour  running  during  the  year  ending  June 
aO,  1893. 

MatinieuB  Rook  light-station,  Maine,  September  S7, 189S. — ^The  day  was  pleasant  and 
a  light  breeze  was  blowing  from  the  ENE. 

The  Myrtle  left  Matinicus  Rock  light  at  4 :  35  p.  m.,  and  ran  NNE.,  sounding  bell 
B,  which  was  struck  a  blow  of  80  foot  pounds.  On  the  rock  were  Maj.  Livermore, 
Mr.  Luther,  Mr.  Griswold,  and  the  keepers.  They  observed  the  signals  from  the 
tops  of  the  towers  and  from  the  ground  near  the  north  tower. 

Running  KNE.  the  bell  was  screened  by  the  MgrtWs  houses  and  consequently 
could  barely  be  heard,  even  when  less  than  a  mile  away.  At  14^  nautical  miles  the 
bell  was  not  heard.    Returning,  it  was  heard  3  miles. 

It  was  found  that  it  made  little  if  any  difference  m  the  intensity  whether  the 
MyrtU^e  signals  were  observed  from  the  land  at  the  foot  of  the  tower,  from  the  top 
of  the  tower,  or  from  any  part  of  the  rock  from  which  the  Myrtle  was  visible. 


*P1».  LVI-LVITI.  t  Pl8.  LX,  LVII. 


318  BEPOBT  OP  THE  UGHT-HOUSE  BOASD.  UBL 


BaUooDB  sent  ap  on  thlB  dAy  showed  no  abnormal  conditionB  of  wind,  bvt 
in  nearly  a  nnifonn  direction  nntil  lost  to  view. 

Matimiau  Bock,  Maine,  May  31, 1894, — Maj.  Liveimoie,  and  Hr.  Jolmaon,  oteecr- 
era.  With  wind  8W.,  the  10- inch  ffteam  whistle  could  not  be  heard  beyond  Wooda 
Ball  Island,  abont  4^  miles  to  the  KKE.  The  bnildings  at  Matinicna  Bock  wen  a 
range  as  the  sound  was  lost. 

Whiiekead  ligkt-ttatum,  Maine.*— The  fog  signal  is  a  lO-inch  steam  whisUe,  moimted 
above  the  signal  house  on  the  south  point  of  land. 

This  signal  has  for  some  time  been  the  subject  of  considerable  oomment. 
account  of  the  silence  at  a  short  distance  to  windward  and  well  within  the  limil  d 
average  audibility. 

It  has  been  more  frequently  noted  with  the  wind  S.  to  SW. 

The  Boston  and  Bangor  Steamship  Company  run  daily  throngh  Mnsele  Sidgi 
Channel,  and  it  is  also  used  by  nearly  all  the  shipping  running  into  Rocklsai 
Bangor,  ^r  other  ports  on  the  Penobscot  firom  the  westward. 

Many  complaints  have  been  made  that  the  keeper  was  neglecting  bis  dntr  by 
starting  the  signal  at  the  first  coming  of  the  fog.  With  8.  to  SW.  winds,  it  is  ofka 
heaird  at  a  distance  of  4  or  5  miles  and  then  lost  on  approaching  the  station  fnm 
the  SW. 

Besides  the  10-inch  whistle,  there  is  a  2,000-pound  bell  at  this  station  mag  Vf 
hand  when  the  whistle  is  disabled.  The  pilots  claim  that  thia  is  much  more  easily 
located  in  a  fog  and  generally  prefer  it  to  the  whistle.  By  request,  the  keepen  ga 
erally  ring  this  bell  in  answer  to  signals  even  though  the  wListle  is  in  operatun. 

The  signal  uaed  61  pounds  of  coal  per  hour  when  running  during  the  year  eaduf 
June  90, 1893. 

Former  tests. — An  account  of  some  of  the  former  teste  of  the  aadihility  of  tUi 
signal  will  be  found  in  Henry  on  Sound  and  in  the  reports  of  the  Light-Hoose  Bo«i 
firom  1870  to  1878.  Later  observations  are  described  in  Johnson's  Light-Hoose  Sot- 
ice,  pp.  88,  89,  and  in  Reports  of  Light-House  Board.  They  have  already  been  da 
cussed  in  the  present  report,  in  connection  with  the  controversy  between  Henrvaai 
Tyndall. 

Whitehead,  Me.,  September  8, 1893.  (See  Chart  xiv.)— The  wind  was  abont  €  kaoto 
from  the  WNW.,  and  the  sea  was  mnning  high. 

At  the  close  of  the  test  at  Owls  Head  on  thia  day  the  Mjprtie  steamed  to  Whitefasii 
to  make  observations  on  the  10-inch  steam  whistle  at  the  station,  and  to  notily  tki 
keeper  of  the  test  planned  for  the«following  day.  At  the  first  sound  of  the  ugsM 
tbe  Myrtle  got  under  way  from  Whitehead,  running  SW.  by  W.,  the  sound  being  stdl 
plainly  heard  at  3^  miles  as  she  turned  to  run  for  the  light.  Runnin|^  for  Ovh 
Head,  it  was  first  lost  at  Otter  Island,  3^  miles  across  a  6-knot  breease.  Kotlmf 
unusual  was  develoi>ed  on  this  trip. 

Whitehead,  Me.,  September  9, 1893.     (See  Chart  xv.)— The  sky  was  clear  blue  wiA  ; 
cirrus  patches.    The  sea  was  quite  smooth  and  the  wind  WSW.,  about  9  knots  as 
hour.    Barometer,  31.03;  t'dermometer,  69^  F. 

The  Myrtle  steamed  to  Whitehead  towing  the  Clover,  and  then  began  ol 
on  the  10-inch  whistle  and  on  bell  A,  set  up,  as  before,  on  the  Clorer,  which 
moored  on  the  north  side  of  the  station.    The  bell  was  struck  a  blow  of  178  h* 
pounds. 

Left  Owls  Head  7  a.  m.  The  observation  party  was  the  same  as  on  the  previoosdsT 
The  whistle  was  distinctly  heard  as  the  tenders  left  Owls  Head,  and  a  few  trials  weif 
made  of  a  zinc  ear  trumpet  for  listening,  but  the  wind  produced  vibrations  m  tbi 
trumpet  which  more  than  oflBset  the  advantage  of  collecting  the  sound  rays. 

At  Ash  Island  the  whistle  was  plainly  heard  5  miles  across  a  10-knot  breeae.  Fkoa 
this  point  to  Whitehead  the  sound  generally  increased  regularly,  although  twwe 
lost  for  a  moment. 
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Leaving  the  Clover  at  the  wharf  the  Myrtle  returned  through  Muscle  Ridge  Channel, 
carrying  the  sound  of  the  bell  to  the  Garden  Island  spindle,  2^  miles  NE.  across  the 
wind,  and  that  of  the  whistle  to  a  distance  of  3|  miles.  Through  Fisherman  Island 
Passage  the  whistle  was  occasionally  heard,  though  it  was  much  too  faint  for  use  in 
navigation. 

The  next  course  lay  through  Two-Bush  Channel,  and  thence  to  Tennant  Harbor 
light.  The  whistle  was  heard  plainly  until  at  about  1  mile  from  Tennaat  Harbor 
light,  when  it  was  not  heard  over  a  space  of  three-fourths  of  a  mile,  and  then  again 
heard.  The  whistle  was  easily  heard,  except  from  within  the  sound  shadows  of  the 
islands.  The  bell  was  heard  but  onoe,  the  distance  being  2^  miles,  with  a  favoring 
wind  of  9  knots.  The  sound  was  obscured  by  the  land  at  the  light-station  and  by 
the  position  of  the  Clover, 

Afternoon:  The  wind  was  now  southwesterly,  about  15  knots,  and  a  ^' ghost,"  or 
abnormal  silence,  was  expected  to  the  windward.  During  the  afternoon,  the  Clover 
crnised  to  the  south  of  the  station,  ringing  bell  A  in  the  usual  manner. , 

The  Myrtle,  with  the  same  party  as  in  the  morning,  steamed  southwest  1  mile, 
then  westerly,  and  lost  all  traces  of  the  signal  at  less  than  1  mile.  Running  for  the 
station,  the  sound  was  first  heaM  at  three-fourths  of  a  mile,  and  even  then  but 
faintly.  The  Myrtle  next  ran  SW.,  heard  the  signal  at  2  miles,  then  lost  it.  At 
8^  miles  it  was  again  heard,  and  was  carried  to  4  miles.  The  limit  was  reached  off 
Mosquito  Island,  where  a  few  blasts  were  heard.  The  wind  was  now  11  knots  an 
hour,  dead  against  the  sound.  The  whistling  buoy  ofi  Monhegan  Island  was  plainly 
heard  at  this  point,  distance  10  miles,  with  the  wind  in  favor  of  the  signal.  On  the 
return  to  the  station  the  whistle  was  picked  up  at  5  miles  and  carried  to  2^  miles, 
when  it  was  lost,  although  the  steam  could  be  seen  issuing  from  the  signal.  From 
here  but  one  blast  was  heard,  and  that  very  faintly,  until  the  Myrtle  reached  the 
bell  buoy,  three-fourths  of  a  mile  from  the  signal  house,  when  it  came  out  with  great 
force,  and  was  then  heard  to  the  station.  The  wind  had  continued  in  the  SW.  all 
the  time,  and  was  now  blowing  at  the  rate  of  15  knots  an  hour. 

During  the  afternoon,  bell  A  on  the  Clover  was  heard  generally  at  2  miles,  and  at 
one  time  nearly  3  miles  against  the  wind.  It  was  also  distinctly  heard  when  the 
Clover  and  Myrtle  wore  both  within  the  silent  area,  when  the  Myrtle  was  within  and 
the  Clover  without,  and  when  the  Myrtle  was  without  and  the  Clover  within,  show- 
ing that  sounds  from  other  directions  than  that  of  the  light-station  had  no  difficulty 
in  penetrating  it. 

Whitehead,  Me.,  September  28, 1895  {see  Chart  xvi).— The  sky  was  cloudy  all  day, 
and  the  air  very  damp  and  disagreeable,  while  showers  came  and  went  continuously. 
The  sea  was  running  about  1  foot  high,  the  barometer  was  30. 13 ;  the  thermometer 
49^  at  noon.  Some  small  balloons  sent  up  during  the  forenoon  showed  simply  a  NNE. 
wind,  with  no  apparent  variations  in  the  upper  currents.  The  rainfall  averaged 
0.008  inch  an  hour  during  the  day. 

The  10-inch  steam  whistle,  regularly  used  as  a  fog  signal,  was  run  in  the  usual 
manner,  with  a  pressure  of  about  45  pounds.  The  2,000-pound  bell,  which  replaces 
the  whistle  in  case  of  a  breakdown,  was  rung  by  hand  as  hard  as  possible. 

Oil  the  Myrtle  the  8-inch  steam  whistle  was  sounded  occasionally,  while  bell  B 
was  struck  regularly  by  the  Shipman  engine  with  a  blow  of  178  foot  pounds. 

The  Myrtle  carried  as  observers  Maj.  Livermore,  Mr.  Luther,  Mr.  Wallace,  and 
Mr.  Griswold.  At  the  light-station  Mr.  Adams  and  a  party  of  assistants  observed 
the  pressure  on  the  boilers,  rung  the  bell,  and  recorded  the  weather  observations, 
besides  noting  the  intensity  of  the  Myrtle^ s  signals. 

The  Myrtle  left  Owls  Head  about  7  o'clock,  and  first  heard  the  whistle  as  she 
passed  Otter  Island,  a  distance  of  nearly  4  miles,  against  a  12-knot  wind.  It  was 
carried  down  the  channel  until  the  distance  from  the  whistle  was  2^  miles,  when  it 
was  lost,  and  not  again  heard  until  the  distance  was  f-  mile.  Leaving  the  shore 
party,  the  Myrtle  returned  to  explore  the  ''ghost,"  or  abnormal  silence,  which  had 
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beeii  observed.  The  whistle  was  faintly  heard  at  i  mile  and  lost  at  f ,  lemaoDBi 
unheard  as  the  Myrtle  ran  up  the  channel.  *  The  sky  had  been  lowering  all  the  moo- 
ing, and  it  began  to  rain  at  this  point.  The  steamer  was  immediately  headed  fo 
the  light,  and  the  whistle  was  plainly  heard  where  before  it  had  not  been  heaii 
and  was  now  carried  to  the  light,  with  the  exception  of  a  few  minntes  that  tk 
Myrtle  was  in  Seal  Harbor,  where  the  soands  were  cnt  off  by  the  hills  of  the  ialiiii 

The  effect  of  rain  npon  the  propagation  of  sound  was  confirmed  by  the  obserroi 
at  the  station,  who  heard  the  Myrtle^ 8  signals  while  it  was  raining,  but  not  beionc 
after. 

Afternoon:  Dry-bnlb  thermometer,  49^  to  49.9^  F.;  wet  bnlb,  48.6^  to  49.7^  F.; 
barometer,  30.13,  the  percentage  of  moisture  at  3  o'clock  being  about  90  per  cai 
The  balloons  showed  no  evidences  of  countercurrents  of  wind. 

The  Myrtle  started  toward  Owls  Head  about  12  o'clock,  and  reached  it  abmit^ 
during  which  run  the  whistle  was  not  heard  over  1|  miles,  althoogh  on  the  retonit 
was  heard  for  a  moment  at  Ash  Island,  distant  4^  miles.  Both  these  obeervstioa 
were  against  a  wind  of  17  knots  and  upward.  Bell  B  was  heard,  though  faintly,  li 
3f  milro,  with  the  strong  favoring  wind,  while  stray  blasts  of  the  Jf jrrfie t  whktb 
were  heard  4i  nnd  6f  miles.  The  presence  of  rain  was  at  all  times  acoompaniedbf 
an  increase  lu  the  range  of  signals. 

The  last  trip  of  the  Myrtle  during  the  day  was  to  the  southwest  of  the  8tatioB,ii 
which  direction,  with  the  wind  in  its  favor,  the  Whitehead  whistle  was  heard  of« 
the  entire  course,  the  greatest  distance  being  3f  miles.  The  Whitehead  bdlwa 
heard  2^  miles  in  the  same  direction.  The  MyrtWs  whistle  was  plainly  heard  st 4 
miles  and  faintly  at  3^^  miles,  against  the  strong  wind.  Bell  B  was  obseured  by  Ai 
Myrtle's  houses  until  it  was  out  of  range,  and  was  not  heard  on  this  course. 

The  results  of  the  experiments  at  this  station  indicate  that  "ghosts"  depend  maiilf 
on  the  wind. 

Whitehead,  Me.,  June  IS,  1804.— TheimometeT,  54^  to  61^;  barometer,  30.96;  "trd 
SE.  about  3  knots.  Sky  clear  blue,  with  stratus  and  cirro-stratus  clouds  about  4i 
entire  horizon ;  sea  smooth  as  glass. 

The  Clover  left  Whitehead  for  Owls  Head  on  the  morning  of  June  13,  and  the  WUi»' 
head  whistle  was  observed  by  Mr.  Wallace  and  >Ir.  Oris  wold.  It  was  plamly  bcirf 
to  Ash  Island  tripod,  4^  miles  N£.  of  the  station,  when  the  whistle  was  stopped  i* 
that  the  range  could  not  be  determined. 

ifhiUhead,  Me.,  June  SI,  1894  (see  Chart  xvii).— The  C/orer  left  Owls  Head  »V 
at  noon  in  tow  of  the  Myrtle,  and  went  down  Muscle  Ridge  Channel  to  WbiteM  ^ 
light,  observing  the  whistle  at  this  station.  There  was  a  light  fog  as  the  teo^ 
left  the  bay,  which  became  very  thick  as  they  went  down  the  channel,  entin^, 
obscuring  objects  at  two  boat  lengths  ahead.  The  sound  increased  in  intensity  O^ 
the  Clover  passed  Ash  Island  tripod,  after  which  for  a  short  time  it  was  aooievki^: 
reduced.    The  fog  was  still  thick. 

After  leaving  Garden  Island  spindle  the  intensity  increased  regularly  until  Wbii^ 
head  station  was  reached.  At  this  time  the  Myrtle  left  the  Clover,  the  log  was  thiovk 
put,  and  the  Clover  sailed  toward  Monhegan  Island.  Wind  £S£.,  3  knots,  incieMiV 
to  6  knots  near  the  limit  of  audibility  of  the  whistle,  and  then  dying  out  eolanlyil 
the  whistle  was  lost,  10  miles  SW.  of  the  station.  A 1 10^  miles  the  whistle  was  wg^ 
heard  for  a  half  dozen  blasts  across  a  breeze  of  2  knots.  The  position  was  lociM' 
by  the  direction  of  sailing,  the  log  reading,  and  the  breaking  of  surf  on  Burnt  Isltfi 
a  short  distance  to  starboard. 

(hcU  Head  light-station,  Maine.* — The  fog  signal  is  a  1,200-pound  bell  stniok  byi 
Stevens  machine  with  a  blow  of  about  8  foot  pounds. 

It  is  set  up  at  the  edge  of  a  cliff  and  backed  by  the  hill  on  which  the  light-hoi* 
stands.  Thus  the  sound  is  obstructed  to  the  N.  and  NW.  of  the  head,  and  u  stiMf 
est  to  the  S£.,  the  direction  the  bell  faces.    The  bell  house  also  aots  as  a  sevMi 
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reflecting  the  Bound  to  the  S£.    The  position  and  sarroundingB  of  the  bell  are  shown 
in  the  iUoAtration.    The  elevation  of  the  bell  is  53  feet  above  mean  sea  level. 

OwU  Head,  Maim,  September  7, 189S  (see  Chart  xvui).— Wind,  SW.  to  8., 6  knots; 
sky,  dear  to  the  north  and  east,  but  mottled  overhead ;  sea,  choppy,  running  about 
a  foot  high;  tfiermometer,  59°  F. ;  barometer,  30.2. 

The  regular  fog  bMl  at  this  station,  weight  1,200  pounds,  was  operated  by  the 

regular  Stevens  machine,  at  an  elevation  of  53  feet.    It  is  situated  at  the  edge  of 

the  bluff  on  the  eastern  point  of  the  head,  and  is  backed  by  a  sloping  hill  of  40  feet, 

.  on  which  the  light-hoqse  stands.    The  bell  house  also  acts  as  a  reflector,  sending  its 

sound  to  the  southeast. 

Bell  A  was  operated  by  the  Shipman  kerosene  engine  on  the  forward  deck  of  the 
,  Clfiver,  the  force  of  blow  being  178  foot  pounds.  The  engine  used  18  pounds  of 
water  and  six- tenths  gallon  of  oil  per  hour.  The  Clover  was  anchored  in  the 
channel  to  the  eastward  of  the  fog  bell. 

The  launch,  with  M%j.  Livermore,  Mr.  £.  P.  Adams,  Mr.  J.  H.  Wallace,  and  Mr. 
M.  M.  Griswold  as  observers,  after  a  preliminary  trip  to  accustom  the  observers  to 
the  adopted  scale,  ran  SB.  from  the  head,  carrying  the  Owls  Head  bell  2^  miles 
and  bell  A  about  2)  miles.  Rain  b^an  to  fall  during  the  latter  part  of  the  course. 
The  expjerimental  bell  was  decidedly  the  stronger  at  all  times.  The  launch  was 
found  to  be  unfit  for  observing  fog  signals,  on  account  of  a  ringing  in  the  stack 

.  which  made  it  very  hard  to  tell  whether  the  bells  were  heard  or  not.  The  observa- 
tions were  continued  on  the  Myrtle,  which  offered  much  better  accommodations. 

■Eetuming  to  the  station,  bell  A  was  heard  at  li  miles,  and  the  Owls  Head  bell  at 
three-fourths  of  a  mile.  The  Clover  had  turned  with  the  tide,  so  that  she  now  pre- 
sented the  wrong  side  to  the  observers. 

,  Afternoon  trip :  Wind«  £.  by  8.  to  SS£. ;  raining  steadily.  Mr.  Adams  returned  to 
Owls  Head,  the  remainder  of  the  party  continuing  the  observations  on  the  Myrtle. 
The  Myrtle  ran  2  miles  to  the  NNE.,  and  returned  over  the  same  line.  The  Owls 
Head  bell  was  heard  If  miles  going  out,  and  1  mile  returning.  The  Clover  had  turned 
so  that  bell  A  faced  the  bluff  and  could  not  be  heard  to  the  NE.    Running  S£.,  wind 

,SS£.,  the  Owla  Head  bell  was  heard  1  mile  going  ^nd  li  miles  returning,  the  latter 
course  being  more  £rte  £ram  the  effect  of  the  sound  shadow  cast  by  Munroe  Island. 
Bell  A  was  haard  about  2  miles  both  going  and  coming*  This  was  Z(P  agaiust  a 
4-knot  breeze.  The  next  course  was  to  the  eastward,  and  the  Owls  Head  bell  was 
carried  3  miles  through  a  heavy  rain  and  basse.  Bell  A  was  heard  at  3i  miles,  as  the 
Myrtle  turned  to  run  south.  Both  bells  were  heard  at  times  on  this  course,  but  were 
soon  cut  off  by  the  islands.  In  Fisherman  Island  Passage  bell  A  was  heard  twice. 
A  thick  fog  had  now  arisen. 

(hioU  Head,  Maine,  September  8, 1$9S  (tea  Chart  xix).^Wind,  NNW.,  ftom  16  to  25 
knots  an  hour;  thermometer,  ttom  50^  to  55^  F. ;  barometer,  29.84;  sky,  cloudy;  sea^ 
choppy,  the  waves  running  about  3  feet  high. 

.    The  same  signals  were  tested  as  on  the  previous  day,  the  Clover  being  again 

.anchored  about  100  yards  to  the  east  of  the  head.    The  Myrtle^ a  observation  party 

.consistcid  of  Mi^.  Livermore,  Mr.  Wallace,  and  Mr.  Griswold. 

In  the  morning  the  Myrtle  ran  NNW.,  against  the  wind,  losing  the  sound  of  both 
signals  at  half  a  mile.  At  three-fourths  of  a  mile  the  Owls  Head  bell  was  heard  for 
an  instant,  then  lost.    On  running  £.  by  S.^  bell  A  was  heard  at  a  distance  of  1  mile 

:  across  the  wind,  then  lost  until  the  Myrtle  was  2  miles  SE.  of  the  head,  when  both  were 
hcfucd,  bell  A  being  the  louder.  At  3  miles  to  the  SE.,  behind  Munroe  Island,  bell  A 
was  at  times  distinctly  heard.  Through  Fisherman  Island  Passage  and  back  to  Owls 
Head,  the  Owls  Head  bell  was  not  heard  until  the  observers  were  within  one-half 
mile  of  the  head.  The  experimental  boll  A  was  occasionally  heard  at  2^  miles  down 
the  channel,  and  regularly  under  1^  miles. 
The  wind  had  diminished  to  16  knots,  still  blowing  from  the  l^N W. 
The  next  course  was  into  the  wind  again,  the  Owls  H99A  \^^  hein^  lost  at  ha^ 
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than  one-fourth  of  a  mile,  owing  to  its  pecnliar  portion.    Bell  A  was  heard  An 
foortha  of  a  mile  dne  north  of  the  Ctoter  and  on  mnning  west  was  gjoaeaStj 
over  a  mile  to  windward.    On  mnning  for  the  head  the  obeerrers  were  siirpfriH^ 
the  ntter  failure  of  the  Owls  Head  bell  in  this  direetion.    It  was  silent  imtil 
Myrtle  came  witliin  300  yards  of  it^  in  the  direction  of  the  8ha^  Roek  tripod, 
silence  was  partly  dne  to  the  bell  house  itself  and  partly  to  the  hill  on 
light  is  located  acting  as  a  reflector  and  sending  the  sound  to  the  southeast 

OuiU Headj  Maine,  June  13, 1894  (MeChart xx).— Sky,  clear;  thermoaMter, aboat 
barometer,  80.96;  wind  8E.,  5  knots.    While  the  CZomt  was  landing  materisk 
this  station  Mr.  Wallace  and  Ifr.  Griswold  went  in  the  launch  orer  tiie  ooan 
▼eesels  from  Rockland  to  Owls  Head,  and  out  by  the  end  of  Munxoe  laland. 
sound  of  the  Owls  Head  fog  bell  was  carried  three-fourths  of  a  mile  NW.  and 
to  the  end  of  Hunroe  Island,  1  mile  SSE.  of  the  station. 

OwU  Head,  MiUne,  June  14, 1894  (test  of  the  Myrtl^e  8-inch  whistle.  Chart  Toy 
Sea,  perfectly  smooth,  no  wind  whatever;  sky,  hazy,  but  with  no  defined  cM 
Barometer  fell  from  30.50  to  30.36,  and  thermometer  on  deck  varied  from  64^  to  IF. 

The  Clover  was  anchored  five-eighths  of  a  mile  NW.  of  Owls  Head,  landing  n* 
rials.    The  Myrtle  was  engaged  in  inspection  in  the  vicinity,  and  it  ' 
that  she  should  sound  her  8-inch  whistle  every  half  minute  during  the  day, 
Mr.  Wallace  and  Mr.  Griswold  fix>m  the  Clever  should  observe  intensitieB,  loeak 
by  bearings  and  the  interval  between  puff  of  steam  and  sound,  and  make 
observations. 

The  Owls  Head  bell  was  struck  continuously  during  the  day,  to  act  \ 
in  estimating  the  intensity  of  the  whistle. 

The  Myrtle  left  the  Clover  about  9  a.  m.  and  steamed  to  Camden,  the  whiitie 
heard  until  it  stopi>ed  blowing  as  she  passed  behind  Negro  Island  light,  6b3b' 
the  NNE.    After  the  Myrtle  came  out  of  Camden  Harbor  the  whistle  wm 
blown  and  heard.    When  she  was  2|  miles  to  the  eastward  the  sound  vm 
strong,  apparently  of  its  Aill  power.    The  whistle  was  heazd  until  the  Bteamer 
out  of  sight  beyond  Hurricane  Island,  i\  miles  to  the  8£.  of  the  Clover. 

On  her  return  trip  the  whistle  was  heard  at  the  Clover  before  it  came  ia^ 
about  5  miles  to  the  S£.  and  carried  until  it  stopped  blowing,  as  the  MyrOe 
Camden  Harbor.    From  the  top  of  Megunticook  Mountain  the  MyrWt 
heard  6  miles. 

(hole  Head,  Maine,  June  14, 1894,  {eee  Chart  xx).— 6ea,  calm;  sky,  dear  aod 
the  wind  was  southerly  and  fell  from  6  knots  to  3  knots  on  the  course.    Alter 
ing  materials  at  Owls  Head  the  Clover  sailed  to  Negro  Island  light-staiioB,  vi 
her  way  Mr.  Wallace  and  Mr.  Griswold  observed  the  bell  at  Owls  Head.   The 
was  carried  3^  miles  to  the  NNE.    There  were  no  unusual  phenomena.   Hie 
increased  in  intensity  as  the  Clover  left  the  sound  shadow  cast  by  OwlsHflid, 
then  decreased  regularly  until  lost. 

Ftciaity  of  OwU  Head,  Maine,  June  19, 1894,—Yoggj,  lifting  and  ahuttiiig  in 
edly.    The  Clover  left  Rockland  Harbor  at  7:30  a.  m.  and  finally  reached  M' 
Ridge  Channel,  against  wind  and  tide,  and  anchored  in  Owls  Head  Bay.   Mr.  V< 
lace  and  Mr.  Griswold  observed  the  Owls  Head  bell  and  the  Whitehead  whutie* 
of  which  could  generally  be  heard.    It  was  found  that  the  sound  of  the  Vlii 
whistle  increased  considerably  when  the  fog  shut  in,  and  fell  off  when  it  lifi^ 

After  anchoring  at  Owls  Head  Bay,  7i  miles  NE.  of  Whitehead  light-stitio^ 
was  still  found  that  the  audibility  of  the  whistle,  as  well  as  Owls  Head  bell,  ioxse/^ 
when  the  fog  shut  in. 

Manana  Island  fog  eignal,  Maine. — ^The  fog  signal  is  a  first-class  DaboII  trvaf^ 
on  the  west  side  of  the  island  and  points  a  little  north  of  west^  It  is  operated  tf ' 
caloric  eng^e,  in  the  usual  manner,  at  a  pressure  of  about  5  pounds. 

The  sound  is  screened  to  the  north  and  eii9t  by  MftHft"ft  Uaad  wd  McM^ 
Island  and  the  buildings  Ab9^t  it* 
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This  signal  is  said  to  l^  sometimes  heard  at  Segain,  20  miles  to  the  westward, 
when  it  is  nearly  calm.  It  is  also  said  to  be  occasionally  heard  at  Burnt  Island, 
Boothbay  Harbor,  in  a  light  wind. 
The  signal  used  25  pounds  of  ooal  per  hour  of  running  time. 
Manana  Island,  Maine,  June  $1, 1894  {see  Chart  xxii). — Thermometer  ranged  from 
53^  to  58^  and  the  barometer  from  30.17  to  30.34;  wind,  light  and  uncertain  during 
the  day,  and  frequently  none  at  all.  The  Clover,  sailing  from  Whitehead  to  Monhe- 
gan,  picked  up  the  sound  of  the  Daboll  trumpet  at  about  the  time  Whitehead 
whistle  was  lost,  and  carried  it,  increasing  regularly,  to  the  island,  with  no  pecu- 
liarities. This  was  in  a  heavy  fog  which  hid  everything  from  view  at  two  boat 
lengths.  As  the  Clover  arrived  at  this  station  the  fog  cleared  up  and  the  trumpet 
was  stopped. 

By  request  the  keeper  continued  the,  signal  that  the  observers,  Mr.  Wallace  and 
Mr.  Griswold,  might  continue  observations  as  the  Clover  sailed  west.  The  trumpet 
was  heard  until  9 :30  p.  m.,  6f  miles  from  the  station.  There  was  at  this  time  a  light 
baffling  wind,  N£.  and  then  S£.,  and  Monhegan  and  Seguin  lights  were  both 
visible. 

The  distance  of  audibility  on  the  approach  to  Monhegan  was  about  6^  miles  in  a 
NE.  direction. 

Cuckolds  fog  signal,  Maine,* — The  signal  is  a  third-class  Daboll  trumpet,  facing  E. 
by  N.  from  the  south  end  of  the  signal  house.    It  is  on  the  most  easterly  of  the 
Cuckolds,  at  the  western  entrance  to  Boothbay  Harbor.    The  keeper  says  his  signal 
is  heard  at  Damariscotta  in  a  NE.  wind,  and  especially  in  a  NE.  snowstorm. 
The  signal  uses  13  pounds  of  coal  per  hour  of  running. 

Cuckolds  fog-signal  station,  Maine,  November  16, 1893. — Wind,  WNW.,  about  27  knots 
an  hour;  barometer,  29.64;  thermometer,  39^  F.  Sky,  clear  blue,  with  cirrus  clouds 
to  the  N.  and  NW;  sea,  rough,  with  a  heavy  swell. 

The  third-class  Daboll  trumpet  regularly  used  at  this  station  was  sounded.  The 
observers,  Mr.  Wallace  and  Mr.  Qriswold,  heard  it  about  2f  miles  ENE.  to  Ram 
Island  light,  almost  directly  with  the  wind.  The  trumpet  points  in  an  E.  by  N. 
direction. 

Cuckolds  Island,  Maine,  June  21,  2S,  1894  {see  Chart  xxiii). — The  temperature  while 
the  signal  was  heard  on  the  evening  of  June  21  was  56^ ;  barometer,  30.25. 

In  a  light  wind,  blowing  NE.  and  then  SE.,  on  the  night  of  June  21,  while  on  the 
trip  westward  from  Monhegan  Island,  the  observers  on  the  Clover,  Mr.  Wallace  and 
Mr.  Griswold,  heard  the  fog  signals  at  the  Cuckolds,  a  Daboll  trumpet,  and  carried 
it  until  it  stopped  blowing  at  11  p.  m.  It  was  probably  foggy  at  the  Cuckolds  while 
the  signal  was  blowing,  a&  lights  in  their  vicinity  were  invisible,  although  the  air 
was  quite  clear  at  the  Clover,  and  Monhegan  and  Seguin  lights  could  be  seen.  At 
11  p.  m.  the  signals  stopped  and  the  observers  retired,  leaving  instructions  to  be 
called  on  deck  should  the  fog  close  in  again.  The  fog  came  at  3  a.  m.  on  the  22d, 
and  the  Cuckolds'  trumpet  was  heard  for  about  an  hour  at  a  distance  of  about  8 
miles  southeast  of  the  station. 

Seguin  light-station,  Maine  A — The  fog  signal  is  a  10-inch  steam  whistle  on  the  roof 
of  a  brick  fog-signal  house,  about  250  feet  south  of  the  light-house,  which  is  on  the 
highest  part  of  the  island. 

Seguin  is  a  guide  to  the  Kennebec  River  and  a  most  important  station.  The  tower, 
dwelling,  and  rocks  north  of  the  signal  somewhat  obscure  the  sound  in  this  direc- 
tion. 

Near  the  station  the  sound  is  somewhat  obstructed  in  all  directions  by  the  land  of 
the  island,  which  forms  a  sound  shadow  {see  illustration). 

It  is  said  that  this  signal  is  plainly  heard  at  the  Cuckolds  station,  6  miles  NE.  of 
Seguin,  in  a  NE.  wind;  that  in  a  SW.  wind  it  is  not  heard  except  in  a  very  light  air; 

"  View  of  this  station  in  Liat  of  Lights  and  Fog  SlgniUs, 
tPls.  I,XIV,  hXVl, 
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: 


ihmi  in  «n  east  wind  it  ia  not  as  plain  and  not  every  blaat  is  Iwanl:  that  is 
porty  Segoin  is  not  Iiaard  in  a  8W.  wind  bat  is  plainly  heard  in  a  KE.  wind. 

Tliis  signal  nses  90  pounds  of  ooal  per  honr,  when  nmning. 

Segmm  Ugki'tiaiiau,  Mmme^  SqfAemher  14 j  IS,  umd  17,  lS9S.—On  SopbemlM  14 
the  Jtfyrlie  left  Psrtlaad  for  Segoin  Island  to  land  Inmher,  and  also  to  test  tiM  10-^ 
whistles  at  tills  sUtion  and  the  bell  at  Fond  Island  li^it^station. 

Bell  A  was  operated  on  the  forward  deck  of  the  MjprtU  by  the  Shipswn 
engine  with  a  blow  of  178  £9ot  ponnds.  Mr.  Wallaeeand  Mr.  Griswold  obserred 
intensltjes  of  the  legnl*'  signals  at  Begoin  and  Pond  Uand.  The  Scgoia 
kept  a  record  of  the  pressnies,  coal  nsed,  etc.,  bat  it  was  nnfortnnatelT  katii 
mails.  Hie  pressure  averaged  about  50  pounds.  The  notes  taken  by  the  Pood 
keeper  were  received. 

Sepi€mher  14, 189S  (see  Chart  xxiv).--Wind,  SW.  by  &  to  SS W.,  wrtamatfid  If 
thennomeler,  61^;  bannneter,  30.20. 

Two  balloons  sent  up  just  before  leaving  the  eoveat  Seguin  started  NE.  hjS 
two  minutes  later  appeared  to  strike  a  conntercurrent  having  a  westerly 
In  falling  they  again  went  NE.  by  N. 

On  the  way  to  Pond  Island  the  fiegnin  whistle  was  plainly  heard  to  the  befl 
distance  2  miles,  when  its  intensity  was  suddenly  diminished,  and  it  was  loik 
the  MfffHe  reached  Pond  Island.    The  Mffrile  then  letumed  to  Seguin. 
having  been  made  of  the  inaudibility  of  the  signal  to  the  88W.  of  the  state. 
most  attention  was  directed  to  this  area. 

The  Mfrils  ran  S.  by  W.,  losing  the  sound  at  Mile  lisdge  buoy,  leas  tiual 
distant.  In  the  same  direction  the  whistle  was  faintly  heard  at  a  distance  of  U 
2  miles  respeetiveiy,  while  between  these  points  it  waa  silent,  and  then  the 
came  out  plainly  at  a  distance  of  2^  miles,  and  was  lost  at  5^  miles.  The  Jfj 
followed  the  limit  of  eound  in  a  westerly  direction,  and  then  running  NVE., 
again  throng  alternations  of  silenee  and  sound,  though  the  variations  wen 
marked  as  before. 

Sepiewkber  15,  ISSS  (see  Chart  xxiv).— Wind,   SE.,  estimated  18  knots; 
between  2i  and  3  feet  high;  thermometer,  61°  F.;  barometer,  fromSOLUatT 
31.3  at  9 :30  a.  m.    There  was  a  heavy  mist  all  moming  and  at  the  eonelaeioBi^ 
test  it  began  to  rain. 

Ttio  observers  began  taking  notes  at  7 :15  a.  m.,  at  which  time  the  ifjnilr  wm 
two-thirds  of  a  mile  W.  by  8.  of  Seguin.    The  whistle  was  inaudible  at  thii 
although  the  steam  was  visible.    The  MyriU  stopped  here  Bre  minnfae,! 
whistle  was  occasionally  heard,  although  fointJy.    Had  fog  obscured  the  wi 
is  doubtfol  if  it  would  have  been  noticed. 

The  MfpriU  then  ran  £.  by  8.,  and  when  passing  due  south  of  the  tower,  km 
half  a  mUe  of,  the  whistle  oould  bacely  be  heard.  It  was  picked  up  li  mikt 
Seguin.  Running  8W.  ^  W.  it  was  soon  lost  and  remained  unheard  over  a 
about  3  milea.  Suddenly  a  fog  settled  down,  obscuring  the  Seguin  li^t  tawv; 
the  Myrtle  steamed  back  to  the  station.  Within  one-half  mile  of  the  etalifl 
whistle  was  unheard.    It  was  finaUy  lost  about  halfway  to  Pond  Island  light 

At  9 :15  o'clock,  as  the  MfprUe  was  passing  the  bell  buoy,  the  beU  A  was 

S^tember  17,  189S  {see  Chart  XXY).— The  wind  was  8SW.  and  blowing  a 
which  accounts  for  the  short  range  of  the  signals.  It  was  at  least  25  kaots  aa 
in  velocity.  No  countercunents  were  shown  by  the  balloons.  The  sky  wee 
clear,  a  few  cirro  stratus  clouds  being  visible. 

The  Myrtle  lay  at  Boothbay  Harbor  during  September  16  on  account  of  tiie 
started  early  on  the  following  morning,  and  reached  Seguin  at  7:20.    Ihe 
began  to  sound  at  8:10  and  the  test  began.    The  range  was  short  this  day, 
from  three-fourths  of  a  mile  to  the  SW.  to  a  maximum  of  1%  miles  N.  by  V. 
WKW.  from  Seguin.    No  silent  areas  was  found  withm  the  limits  of  andihilitl^ 
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The  following  facts  seem  to  be  well  established  as  a  result  of  these  tests : 

(1)  In  a  violent  SW.  wind  the  Segnin  whistle  can  not  be  depended  on  by  mari* 
ners  beyond  Mile  Ledge  Baoy  on  the  south,  Jackknife  Ledge  on  the  northwest,  and 
Pond  Island  bar  bell  buoy  and  White  Ledge  on  the  north. 

(2)  A  strong  SW.  wind  outs  off  and  breaks  up  the  sound  of  this  signal  to  wind- 
ward, but  does  not  materially  improTO  it  to  leeward. 

The  Pond  Island  keeper  says  that  with  any  strong  wind  the  Seguin  whistle  is  but 
faintly  heard  at  Pond  Island.  The  Pond  Island  bell  is  occasionally  heard  at  Segnin 
in  a  dead  calm.  During  the  foregoing  tests  this  bell  was  never  heard  oyer  half  a 
mile,  and  was  usually  lost  at  the  Pond  Island  bar  bell  buoy. 

The  Pond  Island  keeper  heard  the  Mifrtl^9  whistle  ftom  a  point  one-half  mile 
beyond  Mile  Ledge  buoy,  or  3i  miles  from  Pond  Island,  and  bell  A  was  heard  about 
H  miles  with  the  wind.  This  was  on  the  14th.  On  the  15th  the  Pond  Island  keeper 
heard  the  MyrM9  bell  2^  miles,  and  the  whistle  3^  miles  in  the  same  direction. 
This  was  at  a  time  when  the  Segnin  whistle  was  plainly  heard.  On  the  17th  he 
heard  the  MyrtWB  whistle  calling  up  the  Seguin  whistle,  the  Myrtle  being  2^  miles 
from  Pond  Island  light. 

As  the  Myrtl^M  is  an  8-inoh,  and  the  Segnin's  are  10-inch  whistles,  this  result  was 
probably  due  to  their  surroundings. 

Counterourrents  were  noticed  on  tiie  14th,  while  on  the  15th  and  17th  no  balloons 
could  be  launched  because  of  the  wind  and  rough  sea. 

Seguin,  May  30,  1894,— Wind  ESE.  about  10  knots,  and  rain  fell  at  intervals. 
M%j.  Livermore  and  Mr.  A.  B.  Johnson,  chief  clerk  of  the  Light-House  Board, 
observers,  heard  the  10-inch  steam  whistle  only  1^  miles  against  the  wind. 

Seguin  Island,  Maine,  June  X2, 1894  {see  Chart  xxvi). — ^Thermometer  ranged  from 
38  to  68^ ;  barometer  from  30.84  to  30.24;  almost  no  wind.  At  10  there  was  a  light 
wind  f^om  the  KNE. 

On  the  trip  westward  from  Monhegan  Island  the  whistle  at  Segnin  was  picked  up 
at  about  3 :20  a.  m.  At  this  time  the  light  at  that  station  had  just  become  obscured 
by  the  fog,  and  a  light,  bafDing  wind  was  blowing,  first  ftom  theNE.,  then  from  the 
8£.  Soon  after  this  the  wind  died  out  entirely,  and  until  about  10  a.  m.  the  whistle 
was  heard  plainly.  Then  the  fog  lifted,  and  the  whistle  stopped  blowing.  It  was 
heard  7i  mUes  W.  by  S.  of  the  station  just  befbre  it  stopped. 

'  Halfway  Bock  UghUstatian,  Maine,* — ^The  signal  is  a  bell  struck  by  a  Stevens 
machine  and  surrounded  by  a  framework  and  slats,  which  perhaps  obstruct  the 
sound  to  some  extent. 

The  station  is  on  a  small  rooky  island  8  miles  ENE.  of  Cape  Elisabeth  light- 
station. 

Halfway  Eock,  Maine,  June  li^,  1894  {see  Chart  xx).^Thermometer,  67^;  sea,  6P  ; 
barometer,  30.08;  wind,  ESE.,  3  knots;  sky  cloudy.  The  Myrtle,  with  Mi^.  Liver- 
more  as  observer,  traced  the  limit  of  audibility  of  the  fog  bell  struck  by  a  Stevens 
machine.  To  the  E.  and  SE.  of  the  station,  against  the  breeze,  the  range  was  about 
one-third  of  a  mile,  while  to  the  westward  it  was  heard  over  5|  miles,  nearly  to 
Peaks  Island.  Two  miles  west  of  the  light-station  the  whistling  buoy  was  plainly 
heard,  while  the  fog  bell  was  but  faintly  hoard,  although  it  was  at  the  same  distance. 

Cape  Elizabeth  light-station,  Maine,i — The  signal  is  a  second-class  steam  siren  oper- 
ated at  pressure  of  about  55  pounds  and  a  12-inch  whistle  as  a  substitute  signal. 
The  siren  and  whistle  are  in  the  fog-signal  house  at  the  extreme  eastern  point  of  the 
cape.  The  siren  points  due  south.  The  whistle  projects  through  the  roof  of  the 
signal  house,  and  is,  therefore,  more  plainly  heard  to  the  northeast  than  the  siren  is. 
It  is  very  nearly  equal  to  it  in  the  axis  of  the  siren. 

The  keeper  says. that  just  outside  Taylor  Beef,  on  the  course  of  vessels  running 
into  Portland  Harbor,  the  siren  can  not  be  heard  with  the  wind  easterly ;  that  vessels 

*  View  of  this  station  in  list  of  Lights  and  Fog  Signals, 
t  Pis.  Un,  and  LXVU.LXX. 
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rmming  NW.  for  the  eape  in  a  sontheMterly  wind  do  not  genenlly  pick  up  Utt 
unto  after  hearing  tiie  snrf  break  on  the  shore,  althoogh  the  mtm.  points  due 
He  thinks  that  the  siren  coold  be  better  heard  when  it  was  baek  on  the  hill  tta 
now  can  from  near  the  shore  heeaose  he  thinks  the  snrf  kills  the  sonndi  nads 
the  shore. 

Dnring  the  year  ending  Jnne  30, 1893,  the  signals  need  123  pounds  of  eoil  per 
of  running. 

Cape  Eli£aheth,    Maine,  May  S4,    15d5.— Clear   afternoon,    wind  SW.,  8 
The  MffUe  ran  to  the  whistling  buoy  off  Old  Anthony  Ledge,  beQ  A  being 
ated  on  the  port  side  forward.    It  was  more  clearly  heard  at  2  miles  with  tbe 
side  presented  than  at  three-fbnrths  of  a  mile  when  aTerted,  showing  the  eStd 
the  screen. 

Cape  EUxahetk,  Maine,  September  11, 189S  (tee  Chart  xiT).~Tlie  air  wai 
clear,  no  clonds  being  visible;  the  snn  shone  brightly;  thermometer,  fil^  F., 
eter,  90.3.    Wind  SW.  from  4  to  10  knots.    Balloon  showed  no  eoimtercamatL 

A  test  was  made  of  the  second-class  fog  siren,  while  the  tenders  Mj/wUe  sad 
were  replacing  a  whistling  baoy  off  the  eape.    The  obserrers  were  Maj.  Li 
Mr.  Wallace,  and  Mr.  Griswold.    The  sound  was  first  heard  aS  Cnshrag 
about  4  miles  with  the  wind.    It  was  again  heard  at  3|  miles.    From  t^  pflot 
was  lost  until  the  Myrtle  was  1|  miles  northeast  of  the  signal.    Returning,  it 
lost  1  mile  north  of  the  signal  because  the  Myrtle  was  now  nearer  the  land 
cast  a  shadow. 

About  1  o'clock  another  trip  was  made,  this  time  to  the  whistling  buoy  off 
Elizabeth,  and  back.    The  siren  was  first  heard  at  Trundy  Bee^  2^  miles  north 
the  signal^  and  directly  with  the  wind.    With  but  few  exceptions  it  ^ 
throughout  the  trip  until  the  Myrtle  was  again  2|  miles  north  of  the  signal,  vka 
was  lost  and  not  regained.    The  signal  was  plainly  heard  2^  miles  south  of 
cape,  where  the  whistling  buoy  was  planted. 

Cope  Eltzaketk,  Maine,  September  12, 1S9S  (tee  Chart  xxvn).~At  noon,  themsi 
65^  F.;  barometer  30.40.    Wind  varying  from  X£.  to  S£.,  1  to  6  knots;  aetivf 
smooth;  sky  clear  and  bright,  with  sunshine  during  the  entire  day. 

The  keeper  gare  the  following  data  in  regard  to  the  operation  of  the 
Pressure  on  siren  or  whistle,  55  pounds;  loss  of  pressure  on  5-aecond  blast;  niVr 
sensible  loss;  whistle,  li  pounds;  consumption  of  coal  i»er  hour,  siren,  55 
whistle,  50  pounds. 

The  Myrtle  made  a  test  of  the  second-class  steam  siren  and  the  12-iB<^ 
t^histle  at  this  station,  with  Mi^.  Livermore  and  Mr.  WaUaee  as  ohserven. 
intensity  of  the  Myrti^e  whistle  and  bell  A  were  obeerred  by  Mr.  Griswold  it 
cape,  by  Seaman  Gunderson,  of  the  Myrtle,  at  Portland,  and  by  the  keeper  st 
land  Head  light. 

From  Portland  to  Portland  Head  no  sound  of  the  siren  was  heard,  aJthoogli  it 
in  operation  at  the  time.    The  Myrtle  then  ran  around  Cushing  Island  and 
Whitehead  Passage,  hearing  no  sounds  until  the  spindles  were  abeam,  distntf 
miles  from  the  signals,  when  the  siren  was  heard  for  a  few  blasts.    lYom  Bam 
to  Witch  Bock  buoy  the  signal  was  plainly  heard,  and  from  there  to  the  ligfat 
observed;  distance,  4^  miles,  against  a  6-knot  wind. 

Before  landing  at  the  light  several  balloons  were  sent  up.  The  first  ^/^ 
directly  SW.,  and  after  If  minutes  veered  into  a  bearing  NW.  by  N.  from  ifei>^| 
ing  point.  The  second  started  W.  |  S.,  then  W.  by  S.  until  lost  to  view.  The 
started  SW.  by  W.,  then  veered  rapidly,  until  it  bore  SW.  1^  S.,  in  which  dineta* 
it  was  lost.  It  will  thus  be  seen  that  the  variations  in  the  wind  at  this  tiiDC  v' 
very  marked. 

The  Myrtle  then  steamed  to  the  S.  and  W.  of  the  signal  house  and  up  behind  Bi^ 
monds  Island.  The  siren  and  whistle  were  alternating  in  periods  of  five  minii(esei» 
The  signals  were  carried  until  lost  to  view  behind  Bichmonds  Island,  when  thetf* 
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was  nmning  bat  was  not  heftrd.  Perioda  of  both  whistle  and  siren  passed  without 
a  single  blast  being  heard.  Crossing  the  point  at  which  the  whistle  was  before 
unheard,  it  was  now  plainly  heard,  as  shown  on  the  chart|  though  when  the  siren 
began  sounding  it  could  not  be  heard.  From  this  position  the  MyrtWB  whist] e  and 
bell  A  were  heard  from  the  top  of  the  east  tower  at  the  cape,  the  b^ll  being  the  louder. 
This  was  at  3^  miles,  15^  against  the  wind.  The  MyriU  circled  the  cape  and  returned 
to  Portland,  the  wind  shifting  to  8SW.  The  signals  were  picked  up  as  the  signal 
house  came  in  sight  from  behind  Richmonds  Island,  although  occasionally  heard 
before  this.  The  siren  was  carried  2|  miles  and  the  whistle  about  3f  miles.  The 
MjpriWs  whistle  and  bell  A  were  heard  3i  miles  by  the  obserrer  at  the  cape,  though 
the  bell  was  directed  away  from  the  observer  at  this  time. 

The  siren  and  whistle  were  occasionally  heard  at  Portland;  plainly  from  high 
ground,  faintly  from  low.  Bell  A  was  also  occasionally  heard  by  this  observer, 
plainly  when  the  Myrtle  was  off  Portland  Head  light,  8  or  4  miles  distant,  and  once 
faintly  when  she  was  off  Cape  Elizabeth,  ftiUy  6  miles  across  a  light  breeze. 

Afternoon  (tee  Chart  xxviu) :  Wind  88 W.,  5  knots;  thermometer,  65°  F.;  barom- 
eter, 80.37;  sea  rather  smooth;  sky  clear  and  brilliant.  Leaving  the  harbor  on  the 
second  trip,  the  Myrtle  steamed  through  Whitehead  Passage,  hearing  but  one  blast 
from  the  cax>e  signals,  that  being  fr^m  the  whistle.  Another  blast  of  the  whistle 
was  heard  from  behind  Ram  Island,  and  soon  both  signals  became  audible,  although 
they  were  alternately  heard  and  lost  on  this  course. 

The  MyrtUfe  whistle  was  heard  at  Cape  Elizabeth,  5i  miles,  against  a  light  breeze, 
before  entering  and  after  leaving  Whitehead  Passage.  Bell  A  was  heard  continu- 
ously while- running  through  the  passage,  while  from  the  steamer  the  Cape  Eliza- 
beth whistle  was  but  twice  heard  and  the  siren  not  at  all.  It  points  due  south, 
and  is  screened  by  the  buildings  in  the  direction  of  Whitehead  Passage. 

At  5f  miles  due  east  from  the  cape  both  the  siren  and  whistle  were'  heard,  the 
latter  excelling.  Bell  A  was  not  heard  at  the  cape  at  this  time,  but  was  reechoed 
to  the  Myrtle,  As  these  echoes  ceased  the  bell  was  again  heard  at  the  cape.  It  was 
not  noted  whether  a  sail  intercepted  the  sound,  but  it  is  quite  probable  that  the 
phenomenon  was  so  caused.  The  Myrtle  next  ran  in  a  southwest  course  to  the 
whistling  bnoy.  During  this  run  both  siren  and  whistle  were  generally  heard  until 
the  buoy  was  reached,  when  both  were  lost.  The  MyriMe  whistle  and  bell  A  were 
both  generally  heard  from  the  cape. 

Leaving  the  buoy  2^  miles  south  of  the  station,  the  Myrtle  approached  the  signals, 
watching  the  steam  issue  alternately  from  the  whistle  and  siren,  but  hearing  no 
sound.  This  was  in  the  axis  of  the  siren,  and  was  therefore  more  remarkable. 
Balloons  sent  up  here  went  directly  northeast,  showing  no  countercurrents. 

The  wind  was  about  5  knots,  and  nearly  against  the  sound.  Nothing  was  heard 
of  either  signal  until  within  one-half  mile  of  the  signal  house,  when  the  siren 
became  audible,  though  but  faintly. 

Returning  to  Portland,  the  signals  were  lost  at  2^  miles  with  a  favoring  light  wind. 
Hie  course  was  near  the  land,  which  cut  off  the  sound. 

Cape  Elizabeth  light-etation,  Maine,  September  fS5, 1893  {see  Chart  xxix).— Wind  8. 
88  knots  early  in  the  test,  moderating  to  10  knots  later.  The  second-class  siren  and 
12-inch  whistle  were  observed  by  M%}.  Livermore  and  Mr.  Griswold. 

The  Myrtle  left  Portland  Head  light-station  about  1  o'clock,  and  first  heard  the 
whistle  3^-  miles,  almost  directly  with  the  wind.    It  was  lost  at  2^  miles,  and  again 
picked  up  at  1^  miles  distance  northeast  of  the  station.    The  short  distance  of  audi 
bility  agrees  with  the  results  generally  obtained,  viz.,  that  strong  winds  cut  down 
the  range  of  sounds  in  all  directions.    The  sound  was  partially  obscured  by  land. 

At  2 :43  the  Myrtle  lay  2  miles  to  the  8.  by  £.  and  the  operations  were  resumed. 
Running  east,  the  steamer  passed  the  axis  of  the  siren  and  the  sound  was  picked  up 
at  1^  milee  distance,  and  carried  north  until  lost  off  Portland  Head  light,  about  4 
miles,  with  a  favoring  10-knot  wind. 
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Caps  JBUtmhtik  Ughi^tiaUom,  Mums,  Sspiemktr  96, 189S  (MvOvixxnc).— Tkseipi 
Elizftbeth  12-iiieh  wliistle  wm  Mondtd  wldle  the  MfrtU  Tan  « 
WhitelMad.    It  w IwMd  by  tiie  obaBrvWy  Mij,  lit CMwueand  Mr,  QgiwriBMly 
6|  milM,  with  a  4>kiu>t  bneoe  in  fiiror  of  the  aomid. 

In  theee  expettments  liie  l^ineh  whisiie  in»  mmiHwtty  wiylm  to 
cImb  sixeii  in  aU  dtiectimu  enTe  in  the  axis  of  the  ann,  and  ito  eqnal  n 
tlon.    It  bnras  a  little  less  eeal. 

PcviUmdHe&d  Ught >lofi#ii,  JToJiM.*— The  signal ia a Moond-elMa I>dboiI 
nmbyaealorioengine.    It  points  in  an  easterly  dlieetieii.    The  aovnd  is  best 
to  the  eastward,  and  the  tower  and  boilding  tend  lo  rsenliDvee  it  in  tta* 

The  signal  nses  26  pounds  of  ooal  per  boor. 

PM-Aead  ITead,  Mah^,  SepUaOer  4,  ISBS  (jwChnrt  xxx).— Wind  8W.  to  W.  If  t 
6  to  9  knots;  barometer,  29.9;  ekmdineBSy  0;  sea,  oalm.  IMIl  A,  set  np  jnst 
of  the  tnunpet  hoase,  was  strode  a  178-foot>ponnd  Mow  by  the 
wliich  cairied  an  average  pressnre  of  68  pounds,  and  naed  SI  peaidn  of 
nine-tantlis  of  a  gallon  of  oil  per  hour.  The  regular  fog  signal, 
Daboll  trumpev,  was  run  at  the  usual  air  piessnie  of  ^  pounds,  and  eotuMunadlt 
pounds  of  ooal  per  iMnit. 

The  MfriUy  with  Mi^.  Lirenaove,  Mr.  Griswold,  and  Mr.  Bogeca  as 
ran  8  miles  to  the  south  of  Portland  Head,  and  returned.    The  trumpet 
nearly  8  miles  and  the  bell  6  miles  going  out,  and  tiie  trumpet  4  and  Hie  beD  S 
returning. 

The  Mlure  to  lieor  tlie  signals  as  fur  returning  as  going  out  was  aomibad  tsaai^ 
den  chaiqpas  in  the  wind,  made  erident  by  p sssl ng  safls,  wheiuas  going  ont  it 
to  blow  mueh  more  steadily. 

WkatOHuA  Ugkt-^UUtm,  Ifmo  ^as^Mr».— The  signal  is  attird-elaas  Daboll  tnaap* 
mounted  on  a  fog^«ignaI  tower  to  the  northward  of  tiie  light-houae.  it 
poondsof  eoal  pw hour.  The  trumpets  point  a  HtlleE.  of  8.,  one  each  side  of  ^ 
lantern. 

The  keeper  of  tliis  station  says  he  has  had  many  eomplsantsfrem  mmitterBy 
them  the  following:  The  schooner  Jshm  Braeewell  reported  hearing  it  as 
6  miles  88W.  of  the  statron  as  right  abreast  of  it,  but  that  at  2  or  3  ndles  away  4if 
lost  all  sound  of  it  until  dose  to  it.    Wind  SW.,  moderate^  fog  very  thlek. 

Fishermen  report  haying  heard  ttiis  trumpet  4  or  5  miles  SB.  firaot  Wh^ebaea,  M 
losing  it  at  three-fourtiis  of  a  mile  until  near  tlie  liglit-honse.    This 
erate  south  wind. 

The  keeper  says  tliat  in  a  N.  to  SE.  wind,  Tariable  and  moderate,  tlie  signiA 
been  heard  15  miles  to  the  8E.  and  carried  all  the  way  to  Ae  station. 

It  is  said  that  the  keeper  of  Boon  Island  light  came  in  a  thick  llig  fhan  Bwi 
Uand  to  Whalebaok  without  hearing  the  trumpet  until  dose  on  to  the  roeka.  tife 
was  in  a  moderate  8.  wind. 

Wkdlebaek,  New  HampMn,  and  Boon  IHund,  Moimo^  8$ptomhor  $S,18SS  (om  dill 
XXV).'— The  weather  was  cloudy  and  tiie  wind  S8W.,  3  knots  an  hour.  The 
thus  came  almost  squarely  across  the  wind,  both  in  going  and  returning.  The  Mfp^ 
with  Ki^.  Livexmore  and  Mr.  QriswoM  as  observers,  left  Whaleback  light  stslK 
at  3 :25  p.  m.,  to  observe  the  audibility  of  tiie  fbg  trumpet  at  that  station.  Tho^ 
nal  is  a  third-class  Daboll  trumpet.  The  Boon  Island  beU  was  ojierated,  and 
vations  made  from  the  Jfyrtle. 

The  ifyrOeran  £.  by  8.  from  Whaleback,  and  waa  2f  miles  distant  when  the 
nal  was  first  sounded.  From  this  point  up  to  6  miles  tiie  trumpet  was  sometuDsahflail 
and  sometimes  not.  At  6  miles  it  was  finally  lost,  and  the  MfrUe  continnBd  • 
Boon  Island. 

On  the  trip  to  Boon  Island  the  Myrtle  was  sounding  her  8-inch  wliistis 
and  also  a  l,60(KpQund  bell,  which  was  struck  a  blow  of  ai>ont  80"  foot 
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beD  was  heard  6  miles  on  going  out,  «nd  the  whistle  7i  miles.  On  the  retom  trip 
the  Mfrit^s  signals  were  not  sounded.  The  Boon  Island  bell  was  heatd  li  miles  as 
Ae  MffrHe  Itfft  the  station. 

The  trumpet  was  first  heard  on  the  return  trip  at  a  distance  of  (^  mileSy  and  then 
Mscasionaly  until  within  2^  miles.  It  was  then  heard  continuously  as  the  Myrtle 
ftpproached  the  ligllt. 

Cape  Ann  light-etatUm,  MaesaohueeiU,  Kotember  14,  1893  *  (see  Chart  xxxi).— Sky 
dear  with  cumulus  clouds  in  the  west;  a  long  swell  on  the  sea.  Barometer,  30.06  to 
10.10;  thermometer,  61^  F. ;  wind,  NE.,. about  5  knots  an  hour. 

The  JUiyrtls  stopped  at  Thatcher  Island  with  lumber  for  repaim.  ne  obsenra- 
fion  pariy  consisted  of  Mr.  Wallace  and  Mr.  Griswold.  On  leaving  the  islitnd  the 
irhisties  hpFcre  sounded  and  observed. 

The  regular  lO-ineh  whistles  w^re  used  altemittely  in  periods  of  five  minutes  each, 
rhe  nortiierly  one  gives  a  deep  tone,  the  southerly  a  shrill  one  of  a  peculiar  timbre, 
probably  caused  by  some  loose  part  rattling  and  producing  a  secondary  set  of  vibra- 
Uons  which  destroy  to  a  certain  extent  the  natural  tone  of  the  whistle.  The  deep 
bone  is  generally  preferred  to  the  shrill  one.  The  average  pressure  used  is  45  pounds, 
requiring  a  eonsumption  of  approximately  100  pounds  of  coal  per  hour.  It  requires 
llMUt  an  hour  to  steam  up,  starting  with  cold  water  in  the  boilers.  The  Myrtle 
Heamed  NE.  by  N.  and  the  sound  diminished  regularly,  the  advantage  being  slightly 
iA  favor  of  the  north  whistle. 

When  the  MyriU  was  about  2i  miles  N£.  of  the  station,  and  about  8  miles  £8£. 
of  Halibut  Point,  a  sttong  echo  followed  every  blast  of  the  signals.  It  came 
lirectly  from  the  northern  portion  of  the  cape.  The  echoes  were  strong  at  first,  and 
four  repetitions  were  generally  noticed.  Sails  were  visible  in  the  direction  of  the 
source  of  the  echoes,  and  they  were  ascribed  to  the  hills  of  Ca]>e  Ann.  They  con- 
ttnued  audible  over  nearly  3  miles,  and  cea8e<l  to  be  heard  when  the  direct  sounds  were 
lost,  at  a  distance  of  about  6  miles,  the  direct  sounds  coming  almost  directly  against 
the  wind. 

Cape  Ann  lighUetaHon,  Maseachuaette,  April  5,  1894. 

[Se*  Chart  XXXXX.] 


Time. 

Wind. 

>  Tempflntnre. 

Bar. 

Remarks. 

Direction 

Force. 

Sea. 

Beck. 

Masthead 

P.M. 
1S:00 
1:00 
2:30 
8:80 
8:00 

WNW. 
8W. 

w. 

WNW. 
W. 

Knoti. 

10 

7 

9 

12 

12 

80 
88 

M 

47 

68.5 
48.6 

39.77 
29.77 

Sky  olooding  np. 

89 

45 

47.6 

29.78 

Schooner  CUnfer,  with  Mr.  C.  C.  Livermore,  Mr.  Wallace,  Mr.  Bradley,  and  Mr. 
Q^riswold,  as  observers. 

The  10-inch  whistles  were  blown  at  a  pressure  varying  from  38  to  42  pounds  during 
the  test  in  ten-minute^periods  as  follows:  (1)  North  whistle,  pitch  G,  198  vibrations 
(Mr  second;  (2)  south  whistla,  pitch  A^  220  vibrations;  (3)  both  whistles  together. 

As  the  wind  was  offshore  the  tests  were  made  with  or  across  the  wind.  They 
irere  made  mainly  with  a  view  of  ascertaining  which  of  the  two  pitches  was  most 
lesirable  aa  a  signal,  and  how  much  more  powerful  sounds  the  two « whistles  blown 
bogether  would  produce  than  either  alone. 

The  Clover  sailed  S.  by  E.  at  12:07  p.  m.,  and  at  12:30  turned  to  the  NK.  The 
irhistles  were  still  heard  at  5^  miles.  At  2:04  the  course  was  changed  to  N.  by  W., 
md  they  were  lost  at  7i  miles  ENE.  of  Thatcher  Island.  At  3 :08  the  CUwer  sailed 
9W.  by  S.  and  picked  up  the  two  whistles  at  6^  miles  NE.  of  the  station .    When  the 

*  For  view  of  this  station  see  List  of  Lijphts  and  Fog  Sisals. 
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signal  elianged  to  the  north  whistle  alone  nothing  ooold  be  heard,  and  this  was  fint 
heard  at  5^  miles  in  this  direction.  All  soonds  were  lost  at  3^  milea  S.  by  W.  of  the 
station  across  a  l^knot  wind.  On  this  coarse  great  vaiiationa  of  inteosi^  aie 
shown  with  the  change  of  signals. 

Cape  Ann  light-station,  MoMtaOimeetU,  April  6, 1894. 

[See  ClUtft  TTTYTTT] 


Time. 

Wind. 

Temperatore. 

Bw. 

Bemadce. 

Direction 

Force. 

Sma. 

Deck. 

Maethend 

A.M. 

8:40 

9:03 

9:80 

10:30 

U:00 

• 

Knots. 
5 
8 

88.5 

41 

41 

29.87 
29.90 
29.92 
29.92 
29.92 

Sky  OToroMt. 
Began  to  rmin. 
Rafiiing  ateadily. 

Dc. 
HaO,  rein,  and  maw. 

38.5 

40 

40 

NNB. 

NNK. 

12 
12 

38.5 

37.5 

37.5 

Hie  test  of  April  5  was  continned.  The  Clover  ran  SW.  and  carried  the  signal  10| 
miles  across  an  8-knot  wind.  The  south  whistle  was  blowing  when  the  sound  wm 
lost.  The  two  whistles  were  picked  np  at  the  same  distance,  as  the  Closer  ran  due 
east.  On  this  course  the  sounds  were  heard  and  lost  at  intenrals,  due  to  changes  la 
the  atmosphere.  At  10 :37  the  Clover  sailed  NW.  and  into  Gloucester  Harbor,  hearing 
nothing  on  this  course.    The  wind  had  increased,  and  the  sea  was  very  xongh. 

Cape  Ann  Ught-siation,  MaeeachHeette,  April  7, 1894. 

[See  Chart  XXXIVJ. 


Time. 

Wind. 

Temperature. 
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Masthead 

A.M. 
9:40 

P.  Jf . 

12:40 

2:00 

4:80 

Tariable. 

S. 

sss. 

Knots. 

38 

89.6 

39 

39 

37 

44.5 
43.5 
40 

80.10 

30.15 
30.10 
80.10 

Sea  smooth. 

Sky  dear. 
Snn  shining. 
Do. 

4 

8 

The  tests  of  the  5th  and  6th  were  continued  on  the  Clover  by  Mr.  IdTormore 
Mr.  Crriswold,  while  the  launch  ran  about  the  islands  and  alongshore  with  Mr* 
Wallace  and  Mr.  Bradley  as  observers. 

The  Clover  covered  the  area  to  the  N£.  and  N.  of  the  station,  as  shown  on  Chart 
No.  XXXIV  and  great  variations  in  sound  are  shown  with  these  changes  pf  signals. 
West  of  a  line  running  N.  by  £.  of  the  station  the  sound  was  cut  off  by  the  build- 
ings and  only  faintly  heard.  In  this  space  also  the  wind  was  pnffy,  and 
disappearances  within  the  range  of  sound.  « 

The  course  of  the  launch  is  shown  on  Chart  No.  xxxiv.    The  variations  eonenr 
the  sound  shadows  made  by  the  inland  and  buildings  at  the  station,  but  show  noth- 
ing unexpected  or  worthy  of  further  mention. 

The  observations  of  these  three  days  show  that  the  north  whiatle  waa  stronger 
than  the  south  whistle,  with  equal  pressures;  that  both  whistles  together  made  a 
more  powerful  signal  than  either,  singly,  as  was  expected,  although  at  an  expeoae  of 
twice  the  quantity  of  fuel. 

As  the  whistles  changed  every  ten  minutes,  it  gave  opportunity  for  several 
parisons,  which  have  been  found  to  agree  quite  well.    The  relative  intensitiea  w^ 
estimated  to  be  proportional  to  10,  13,  and  19,  for  south  and  north,  and  both 
whistles,  respectively. 
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Eastern  Point  lighi-BtaiUm,  MassaehusetU,  May  4, 1894  (tee  Chart  xxxy).~MoTiiing 
doll  and  cloudy ;  wind  east,  7  knots.  At  8 :  52  barometer  30.23 ;  thermometer,  on  deck, 
48.2^;  sea  remained  48°  F.  during  the  entire  day.  The  wind  died  down  untU  at 
10:20  there  was  none;  barometer,  30.23;  thermometer,  on  deok,  47.8^;  at  masthead, 
At  11  a.  m.  a  3-knot  BSE.  breese  sprang  up;  sky  overcast;  light  near  horizon 
in  south  and  west.  At  12  m.  barometer  80.22^ ;  thermometer,  on  deck,  50°,  masthead, 
48^o;  wind  S8E.,  7  knots.  At  2:57  barometer  30.22.  At  2:10  the  wind  died  out 
entirely,  but  at  2 :29  a  SE.  by  E.  breeze  sprang  up,  and  at  4 :16  was  7  knots.  At  4 :38 
barometer  30.16;  thermometer,  deck,  46°,  masthead,  45° ;  and  sea  48°. 

The  Clover  arrived  in  Gloucester  at  7  p.  m.  Thursday,  May  3,  1894,  with  an  obser- 
vation party,  in  charge  of  Mr.  Bradley,  on  board. 

In  the  morning  the  launch  landed  at  Eastern  Point  light-station,  with  instme- 
tions  to  ring  the  bell  regularly  used  as  a  fog  signal.  This  weighs  2,019  pounds,  and 
is  struck  a  double  blow  by  machinery  every  twenty  seconds;  pitch  F,  176  vibrations. 

The  Clover  then  stood  out  to  sea.  The  launch  ran  along  the  shore,  until  the  sound 
was  lost,  and  then  returned  to  the  Clover,  The  signal  stopped  at  5  p.  m.,  and  the 
Clover  lay  in  Gloucester  Harbor  overnight. 

The  sound  was  carried  1  mile  to  windward  in  a  light  southeast  breeze,  and  2) 
miles  across  the  wind.  The  only  peculiarity  noticed  was  a  very  sudden  dimination 
of  intensity  at  4 :17  p.  m.,  about  1  mile  from  the  light  in  a  direction  at  right  angles  to 
that  of  the  wind.  This  m^y  have  been  caused  by  a  puff  of  wind.  The  Clover  was 
running  away  from  the  bell  and  into  the  wind. 

Baetem  Point  light-station,  MaseaohuaetU,  May  5, 1894  (see  Chart  xxxv)'.— At  9:09, 
barometer  30.11;  thermometer,  deck,  54°,  at  masthead,  49°;  sea,  49°;  wind,  south- 
erly, 2  to  5  knots;  light  mist.  At  9:13  the  sun  burned  through  the  mist  and  a  8.  by 
W.  wind,  5  knots,  sprang  up.  At  9:46  the  mist  shut  in  again;  barometer,  30.11 ; 
thermometer,  deck,  50. 4°. 

At  10  the  sun  shone  through  and  the  breeze  died  out,  but  came  up  again  at  10:16 
from  SSE.,  4  knots.  At  10:44  the  mist  had  settled  down  again;  barometer,  30.01; 
thermometer,  deck,  57.8°,  masthead,  52°;  sea,  49°.  At  11:15  the  sun  was  shining 
hot  on  deck,  but  the  shore  was  hidden  by  a  thick  bank  of  fog;  wind  SSE.,  2  knots. 
At  11:36  the  wind  freshened  S.  by  E.;  at  11:45  the  fog  shut  in  again. 

At  12  the  sun  came  out  and  the  wind  died  down ;  barometer,  30.11 ;  thermometer, 
deck,  59° ;  masthead,  50° ;  sea,  50°.  At  12 :45  a  SE.  breeze  sprang  up  and  increased 
from  3  knots  at  1 :05  to  about  12  knots  at  2 :30. 

The  morning  observations  were  made  mainly  in  a  fog,  which  alt,emately  lifted 
and  shut  down.  This  fog,  instead  of  feeling  damp,  seemed  perfectly  dry,  and  no 
moisture  was  deposited  from  it.  When  it  shut  in,  the  sound  of  the  bell  diminished, 
and  increased  again  when  the  fog  lifted.  A  silent  space  was  found  about  a  mile  to 
windward  of  the  light,  and  sailed  through  twice,  first  in  fog,  and  again  with  the 
light  still  obscured  by  fog,  although  it  was  clear  at  the  schooner.  On  going  through 
the  same  place  a  third  time  when  the  air  was  perfectly  clear,  the  sound  was  heard 
with  great  intensity.    The  wind  throughout  was  S.  by  E.,  very  light. 

In  the  afternoon  the  Clover  returned  to  Boston,  running  out  the  signal  to  its  limit 
of  andibility,  about  3  miles  across  the  wind. 

Baker  Island  light^tation,  MassachwettSf  September  £g,  1893.*— The  Myrtle,  with 
Maj.  Livermore.  Mr.  Luther,  and  Mr.  Oris  wold  as  observers,  ran  ENE.  from  Baker 
Island  lights,  Salem  Harbor,  Massachusetts,  and  heard  the  fog  bell,  struck  by  the 
Stevens  machine,  2^  nautical  miles.  This  was  in  a  SSW.  wind,  about  3  knots  an 
hour.    It  was  a  bright,  pleasant  day,  with  the  sun  shining. 

Minots  Ledge  light,  Massachusetts,  May  5,  i^9^.*— Barometer,  30.14;  thermometer, 
on  deck,  51^  F.;  wmd  SE.  by  S.,  8  knots;  sky,  perfectly  clear. 

The  Clover  earned  n  party  of  observers,  in  charge  of  Mr.  Bradley,  to  Minots  Ledge 
light,  and  from  there  to  Gloucester.     Running  from  Miuota  Ledge,  the  regular  fog 


*  Viev  of  this  station  in  List  of  Lights  anil  Fog  Signals.  tPl.  LXXIV. 
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bell,  straok  hf  hand  at  about  10  foot  pounds,  was  heard  1  mile  N£.  firom  the  light, 
aeroeathe  wind,  the  sound  diminishing  regularly  in  intensity  with  distance  £rom  the 
light,  and  no  peculiarities  were  noticed. 

JtfMMto  Lefige  ligkt^iaHan,  Mataat^uMtU,  May  8,1894  (cm  Chart  xzzvi).^Fair, 
with  light  variable  winds.  At  1  p.  m.  barometer,  29.72 ;  thermometer,  deck,  68"^, 
masthead,  68^ ;  sea,  ez^ ;  wind,  NW.,  10  knots.  The  wind  soon  died  down,  then  cane 
very  light  from  8SE.  at  3:55, 3  knots;  at  5 :30,  barometer,  29,88;  thermometer,  deek, 
ei^^;  sea,52o. 

The  Clover  went  to  Hinots  Ledge  light,  carrying  an  obeerration  party  t&  eluurgs 
of  Mr.  Smitih.    She  arrived  off  the  light  at  12 :40. 

Bell  B,  1,040  pounds,  was  tested.  It  was  struck  by  hacud  a  blow  of  75  foot  pounds 
about  twice  a  minute.  This  bell  was  on  the  outer  platform,  facing  8.  by  £.*  To  the 
north  the  sound  from  it  was  obstructed  not  only  by  the  tower  behind,  bnt  by  the 
regular  fog  bell,  which  was  also  on  the  platform  a  little  to  the  east  of  bell  B.  Tkt 
bell  was  started  at  1 :1S  and  continued  until  5 :30. 

The  sound  was  carried  to  the  eastward  a  little  more  than  5  miles,  across  a  -very  light 
wind.  The  intensity  decreased  very  regularly,  the  lost  intervals  shown  on  tiie  chart 
resulting  largely  from  the  slatting  of  the  sails. 

Toy  balloons  were  released  from  the  Clover  and  a  small  boat,  at  every  opportmiitj. 
The  small  boat  was  rowed  to  the  windward  of  the  tower,  and  the  balloons  released  m 
that  they  would  pass  by  the  tower  near  the  lantern  deck,  on  which  the  bell  was  set 
up.  Their  horisontal  and  vertical  planes  were  located  approximately  by  obawrstiflB 
from  the  two  boats. 

In  all  cases  the  balloons  were  seen  to  rise  nnifbnnly,  showing  very  litfle  variatisB 
side  wise,  the  only  irregularity  noticed  being  slight  "quivers''  and  the  graoeM 
swerving  around  the  tower,  which  might  be  expected.  The  Ciovet  anchored  orcf 
night  near  HuU. 

MinoU Lod^  lifki^iatUm,  MoBoaehuMoHo,  May  P,  1894  (ms Chart  xxzvi).  —Fair;  akr. 
clear  overhM^  slight  haze  near  horlson.  At  8:12  barometer,  29.95;  thermomeler. 
deck,  58.5°  masthead,  56°;  sea,  48.5°;  wind,  NW.,  10  knots.  At  lH)5p.  m.  bttron- 
eter SO;  thennometer,  deck,  02°;  masthead,  00°;  sea,58°;  wind,  NW.,  4knolB.  The 
breeze  soon  died  down,  then  came  up  from  the  SE.,  12  knots,  dinrinishing  to  5  ksote 
at  4  p.  m.  At  5,  barometer,  30.01;  thermometer,  deck,  59°,  at  masthead,  68^;  ssa. 
52° ;  wind,  8E.,  11  knots. 

The  CUfVor  arrived  at  Minots  Ledge  light  at  8:30.  On  tike  trip  the  beD  wma  tnt 
heard  at  8:24,  one-half  mile  fhim  the  tower  witii  great  intensity,  as  if  it  had  just 
been  started,  although  the  keeper's  record  indicates  that  the  b^  was  stmek  coa- 
tinnously  from  7:50  a.  m.  to  5  p.  m.  This  may  have  been  caused  by  the  position  ci 
the  bell  and  the  obstruction  offered  by  the  regular  Ibg  bell  mounted  near  it. 

When  the  boat  returned  tike  Clover  sailed  along  the  south  shore  to  a  point  opipoaite 
thesecond  cliff  in  Soituate,  carrying  the  sound  4f  miles.  She  then  sailed  aboat  NE~ 
picking  up  the  sound  and  carrying  it  about  3f  miles  8E.  of  the  li^^t;  thence  otani- 
ing  directiy  for  the  light  she  took  off  the  man  who  had  been  left  tikeie  ia  the 
morning,  and  saUed  with  a  8E.  wind,  which  had  sprung  up  at  about  2:30  p.  m^ 
losing  the  bell  at  3: 35,  directiy  across  the  wind,  at  a  distance  of  4i  miles.  Hk 
sound  was  picked  up  again  about  half  an  hour  later,  running  8W.  for  the  Attantk 
House  at  Nantasket,  and  heard  at  intervals  until  4:21,  when  the  Cloiwr  seemed  to 
pass  into  the  shadow  of  the  tower,  so  she  beat  back  across  the  line  nearer  the  light. 

The  sound  was  picked  up  again  at  4 :  39,  and  heard  but  fidntiy  untkl  it  stopped  si 
5: 03,  although  in  this  time  the  Clover  had  been  within  a  half  mile  of  the  tower,  with 
the  wind  blowing  directiy  toward  the  observers. 

Toy  balloons  were  released,  the  same  as  the  day  before,  at  evwy  oppofftttmty 
From  9:10  to  9 :13  three  single  balloons  and  one  pair  were  released  from  a  small  boat 
to  the  windward  of  the  tower,  so  that  their  path  lay  directly  by  it. 


^  *Tbi8  bell  wu not  moaiited  when  atatioii  itm  photognphed;  only  th«  ngahur  f«g bdl  m 
PL  LXXIY .    The  bell  B  would  appear  on  ito  left. 
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In  dispatching  balloons  in  pain  two  were  aelected,  Baoh  that  one  would  rise 
higher  than  the  other,  and  thns  discover  any  difference  of  wind  yeloeities  which 
might  exist  at  different  heights.  One  pair  was  released  at  9 :27  from  the  Clover,  one 
singly,  and  four  in  pairs  from  a  small  boat  at  2:10  and  2:12  p.  m.,  besides  several 
single  ones  at  various  times  daring  the  day. 

All  the  balloons  this  day  showed  no  appreciable  difference  in  horizontal  velocities 
at  different  heights.  They  rose  nniformly  and  regularly,  oooasionally  showing  little 
eddies,  and  always  swerving  steadily  around  the  tower. 

The  Clofitr  lay  at  anchor  overnight  near  Fort  Warren. 

MinoU  Ledge  light-etatumy  MaesaehuseiUt  May  10, 1894  {He  Chart  xxxvn).— Fair; 
sky  perfectly  clear  and  cloudless  all  day.  At  8  a.  m.,  barometer,  80.22 ;  thermome- 
ter, deck,  53^,  masthead,  51^;  sea,  48^;  wind,  NE.  to  EHE.  all  the  morning;  at 
8:45,  9  knots;  at  11, 12  knots;  at  11:30,  8  knots.  At  12  m.,  barometer,  80.26;  ther- 
mometer, deck,  64^,  masthead,  54<^;  sea,50O;  wind,  8£.  by  S.,  12  knots  intheafber- 
fioou.    At  4 :  57,  barometer,  30.31 ;  thermometer,  deck,  51^,  mastiiead,  51^ ;  sea,  48^. 

Bell  B  was  started  at  8  a.  m.  and  struck  continuously  until  5  p.  m.  The  sound 
-was  (ifst  heard  on  the  Clover  when  about  two-thirds  of  a  mile  N.  by  W.  from  the 
tower  across  a  N£.  wind. 

A  boat  left  the  Clover  with  a  man  to  strike  the  bell,  one  to  observe  balloons  from 
the  tower,  and  one  to  release  and  observe  them  from  the  boat. 

The  balloons  were  released  260  feet  from  the  tower,  to  study  the  currents  directly 
at  the  light.  The  notes  by  Mr.  Butterfleld,  who  was  on  the  tower,  are  more  reli- 
able than  those  of  the  other  two  parties,  whose  positions  were  such  that  the  bal- 
loons sailed  directly  away  from  them.    Mr.  Butterfield's  notes  are  here  given : 

''9:18.  First  balloon  passed  100  feet  north  of  tower  and  was  about  50  feet  from 
the  water;  rose  very  slowly;  no  sudden  change  in  either  horizontal  or  vertical 
velocity;  no  eddies  observed. 

''9:20.  A  pair  rose  uniformly  from  boat  and  passed  4  feet  above  bail  of  tower,  one 
on  each  side  of  lightning  rod.  They  were  about  4  feet  apart  horizontally  and  2  feet 
vertically  when  passing  ball  of  tower.  Not  the  least  eddy  was  observed,  and  they 
kept  the  same  gradual  rise  and  relative  positions  after  passing  tower. 

"9 :  22.  A  pair,  red  and  green ;  rose  gradually  in  passing  the  tower.  The  green  one 
-Wits  about  30  feet  from  tower  and  on  same  level  as  top  of  tower.  The  red  one 
came  straight  for  the  tower,  but  made  a  swerve  around  it  at  height  of  lantern  deck; 
after  passing  tower,  the  green  one  which  was  above  and  south  of  the  red  one, 
passed  over  and  seemed  to  be  about  20  feet  to  the  north  of  the  red  one,  and 
seemed  to  gain  a  little  in  vertical  velocity. 

"9:24.  A  pair,  rose  gradually;  passed  tower  at  height  of  lantern  deck  and  about 
15  feet  away,  both  made  a  slight  swerve,  very  close  together,  both  horizontally  and 
vertically  over  the  other,  a  few  feet  above  it,  and  i^fterward  no  change  was  noticed." 

When  the  observers  were  again  aboard,  the  Clover  sailed  over  a  triangular  course 
to  windward  and  back  to  ihe  light.  A  party  went  into  the  light  and  adjusted  the 
spiral  spring  so  as  to  get  a  blow  of  about  150  foot  pounds  energy. 

Upon  their  return  to  the  Clover,  she  again  sailed  over  the  same  course  as  in  the 
morning,  but  with  the  wind  in  the  6£.,  and  heard  the  bell  about  three-fourths  of 
a  mile  directly  to  windward. 

When  again  opposite  the  light  she  sailed  N.  by  W.  almost  directly  with  the  wind 
and  ran  the  sound  out  at  3  miles,  then  beat  back  and  heard  the  bell  from  4 :32  until 
it  stopped  at  5 :03  p.  m. 

BoeUm  and  Minoia  Ledge  lighUetatUme,  MaseaekueetU,  Mag  11,  1894  *   ($ee  Chart 

xxxvu).->At  10:30,  barometer,  30.32;  thermometer,  on  deck,  64^;  sea,  48^ ;  sky  fair, 

bat  horizon  hazy;  wind,  SSE.,  18  knots;  sea,  choppy.    By  noon  diouds  had  come  up 

rom  the  west  and  hid  the  sun.    Wind,  S.,  20  knots;  sea  choppy,  wave  heights,  4 

feet.    At  2:30  a  few  drops  of  rain  fell;  barometer,  30.23;  thermometer,  on  deck, 57*^; 

I 

*For  description  of  Boston  li((ht«tiiUon,  see  s1h>v9  in  account  of  experiments  9t  this  station,  also 
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sea,  48^.  Rain  threatened  until  4 :30,  when  the  wind  died  down  and  it  became  clearer. 
At  5,  barometer,  30.25 ;  thermometer,  on  deck,  53^ ;  eea,  48^ ;  wind,  SW.,  8  knota.  Sea 
fiurly  smooth,  sky  dondy. 

The  Clover  started  for  Minots  Ledge  at  7  a.  m.  A  little  east  of  Boston  light  the 
Myrtle  came  alongside.  After  a  consultation  with  Maj .  Livermore  the  Cloetr  again  got 
under  way  for  Minots  Ledge.  When  she  came  near  the  light  the  keeper  diaplajed  a 
danger  signal,  and  the  Clover  kept  off  and  beat  out  to  windward  about  6  miles,  thea 
ran  for  the  light  directly  with  the  wind.  When  1^  miles  from  the  light  bell  B  was 
heard  for  the  first  time,  but  it  was  found  later  that  during  the  greater  part  of  the 
run  to  windward  the  bell  was  not  ringing. 

The  Clorer  then  ran  NNW.  and  lost  the  sound  about  1^  miles  from  the  tower, 
the  wind  and  somewhat  behind  the  light.  Coming  back  on  almost  exactly  the 
course  the  bell  was  not  heard  until  within  about  one-half  mile.  As  the  bell  was  rmif 
by  hand  and  no  obeenrer  was  stationed  at  the  tower,  it  is  not  imjioesible  that  on  Ais 
course  the  hammer  was  not  drawn  back  to  the  stop  so  as  to  give  the  proper  stnragtk 
to  the  blow. 

The  Clover  then  ran  NE.,  with  the  13-knot  wind,  and  heard  the  bell 4  miles.  Tliea 
running  for  Boston  light,  it  was  heard  at  intervals  until  it  stopped  at  5  p.  m.  Oa 
this  run  the  trumpet  with  the  50-foot  elusion  at  Boston  light  was  plainly  heard 
more  than  10  miles  across  the  wind,  and  was  not  run  out  to  the  limit  of  andibilt^. 

The  Myrtle  also  went  down  the  harbor  this  day  to  land  materials,  withli^. 
more,  Mr.  Luther,  Mr.  Wallace,  and  Mr.  Bradley  as  obserrers. 

The  signals  tested  were  the  third-class  DaboU  trumpet,  with  50-foot  wooden 
sion,  bell  C  at  Boston  light,  and  bell  B  at  Minots  Ledge.    Bell  C  had  been  emcksd 
at  the  previous  test,  and  was  on  this  day  struck  a  blow  of  175  foot  poonda. 

A  short  test  of  the  trumpet,  up  to  1  mile  distance,  was  made  between  11  and  12. 
At  1 :  25  the  Myrtle  started  for  Minots  Ledge,  and  bell  C  was  heard  1\  miles  aerosa  the 
wind.  Bell  B  was  not  heard  until  one-half  mile  from  Minots  Ledge.  The  MyriU  na 
by  the  light  three-fourths  of  a  mile  to  the  NE.,  both  going  and  returning;  wind,  S.  by 
W.,  16'knots.    It  was  struck  by  hand  and  may  not  have  been  struck  as  hard  as  nssaL 

While  lying  at  Minots  Ledge  the  trumpet  at  Boston  light  was  faintly  heard  acms 
the  wind,  distance  6f  miles.  The  MyHle  started  for  Boston  light  at  3 :  83,  and  lost  the 
sound  of  bell  B  at  three-fourths  of  a  mile.  Bell  C.  at  Boston  light,  was  first  heard  A 
1^  miles.    The  trumpet  was  heard  with  increasing  intensity  during  the  entira  run. 

Minot9  Ledge  ligki-etaiian,  MoBsackusetU,  May  IS,  1894  (mv  Chart  xxxvni). — Fair; 
sky  clear  except  bank  of  dark  clouds  in  west.  At  9 :15,  barometer,  30.31,  theraKnDe> 
ter,  on  deck,  60^;  sea,  50°;  wind,  N.,  very  light.  At  10:23  a  breese  oame  up  fiea 
the  east,  6  knots.  At  1  K)6,  barometer,  30.32,  thermometer,  on  deck,  57^;  sea,  50^ ; 
wind,  £.  by  S.,  7  knots.    The  Clover  was  under  way  at  7:10  a.  m. 

The  bell  was  started  by  the  keepers  at  8 :56,  and  they  were  relieved  by  men  fnm 
the  Clover  at  9 :23.  The  signal  was  stopped  at  12 :30.  The  bell  was  first  heard  on  the 
Clover  If  miles  NNW.  of  the  light,  and  not  again  until  the  seamen'begmn  sttikiBf 
at  9:23. 

At  this  time  the  observers  thought  they  detected  a  very  clear  echo  from  the  CebM- 
set  shore,  and  the  party  went  off  in  the  launch  to  discover,  if  possible,  the 
and  genuineness  of  the  echo.  The  launch  ran  toward  Cohasset  about  a  mile, 
toward  the  Atlantic  House  to  a  point  2  miles  from  the  light,  thence  down  throai^ 
the  Gangway  to  a  point  near  South  Entering  Rock,  off  the  north  Scitnate  shore  and 
then  to  the  light. 

No  echo  was  heard  at  any  time  during  the  trip,  and  it  turned  out  that  the  regnlir 
fog-signal  bell  of  the  station  had  been  ringing  at  the  time  when  the  supposed  echo 
was  heard.  It  was  much  fainter  and  had  the  same  pitch  and  was  stmck  at  the 
interval,  and  ignorance  of  the  fact  that  it  was  in  operation  made  the  delusion 
plete. 

The  Clover  sailed  north  and  carried  the  sound  3  miles  across  the  wind,  thence 
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Boath  by  east;  the  bell  was  lest  3^  miles  to  windward.    On  the  retnm  to  the  li^ht 

the  sonnd  was  heard  nntil  the  bell  stopjied  at  12: 90.    The  Clover  then  went  back  to 

Boston. 

Daring  these  five  days'  tests  no  irregnlarities  were  noticed.  The  results  of  obser- 
vations under  similar  circumstances  would  probably  have  been  more  uniform  had 
the  bell  been  struck  a  more  uniform  blow. 

Bo9io%  ligKUataiion,  MoBBaokusettBy  October  SO,  189S,  (eee  Chart  XXXIX). — The  wind 
was  light  from  the  NW.  during  the  early  part  of  tho  afternoon,  but  hauled  into  the 
SW.  about  4  p.  m.  It  shifted  considerably  during  the  day.  Sky  bright  and  clear; 
sea  smooth,  with  a  slight  swell. 

On  October  90, 1893,  the  Clover,  Oeraniumt  and  Mifril^  cruised  in  the  yioinity  of 
Boston  light  and  recorded  observations  of  the  intensities  of  the  fog  siren  at  that 
station.  This  is  a  regular  first-class  steam  siren,  and  was  operated  at  a  pressure  of 
about  65  pounds.  It  points  E.  by  S.  and  covers  the  course  of  vessels  coming  from 
Minots  Ledge  light. 

The  observers  were  as  follows :  On  the  Myrtle  were  Maj.  Livermore,  Mr.  Johnson, 
and  Mr.  Wallace;  on  the  Clover,  Dr.  C.  A.  White;  on  the  Geranium,  Lieut.  Com- 
mander Colby,  U.  S.  Navy,  and  Prof.  H.  A.  Hazen. 

The  Myrtle  ran  directly  to  the  eastward  of  Boston  light  and  returned.  The 
Geranium  ran  down  by  Minots  Ledge  and  returned,  while  the  Clover  cruised  over  a 
coarse  crossing  the  paths  of  the  Myrtle  and  Geranium  and  lying  to  the  east  and 
southeast  of  Boston  light. 

The  Myrtle  and  Geranium  found  a  range  of  about  llf  miles  to  the  east  and  south- 
east, and  no  peculiar  occurrences  were  noticed.  The  course  of  the  Clover  showed, 
in  general,  a  greater  intensity  than  those  of  the  other  tenders,  which  was  undoubt- 
edly due  to  the  difference  in  the  observers. 

Boeion  light-atation,  Maeeaokueette,  October  S1,189S  ($ee  Chart  XL).— Wind  strong 
from  the  NE.  during  the  morning,  shifting  to  the  S.  and  moderating  late  in  the 
afternoon ;  sky  dear,  with  cirrus  clouds  in  the  horizon ;  sea  choppy,  with  a  ground 
swell;  thermometer,  dry  bulb,  about  39^  F.;  wet  bulb,  32.6^  to  34°  F.;  barometer, 
30.46.      ^ 

The  obaervations  of  October  30, 1893,  were  continued  with  the  same  observers  and 
tenders.  Mr.  Johnson  was  aboard  the  Clover  and  Dr.  White  aboard  the  Myrtle  for 
the  day. 

The  Myrtle  ran  E.  about  5  miles,  then  NW.  by  the  Graves  whistling  buoy  to  Nahant, 
through  Broad  Sound  to  Deer  Island  light,  and  back  to  Boston  light. 

The  Geranium  ran  S£.  to  Minots  Ledge  light  and  returned,  then  NE.  to  the  Graves 
whistling  buoy,  SW.  to  Nix  Mate  and  then  to  Boston  light.  The  Clover  ran  £.  and 
thenS. 

The  siren  was  heard  'about  5  miles  to  the  E.  and  SE.,  but  somewhat  less  to  the 
north.  Behind  Great  Brewster  Island  the  Myrtle^e  observers  found  some  interesting 
echoes.  Then  running  south  for  Boston  light  about  3  o'clock  the  siren  was  inaudible. 
It  was  picked  up  at  3 :  15  at  a  distance  of  2^  miles  from  Boston  light  and  behind  the 
Brewster  Islands.  Turning  to  run  west  at  3 :20  a  series  of  echoes  were  heard.  These 
were  repeated  four  times  at  3:29,  when  the  Myrtle  lay  directly  behind  Great  Brew- 
ster Island  f^om  the  light-hoase;  at  3: 31  the  echoes  ceased.  They  were,  perhaps, 
due  to  sails  of  vessels  in  the  vicinity  which  were  in  a  position  to  reflect  the  sound 
rays  to  the  Myrtle  at  the  moments  of  audibility  of  the  echoes.  The  direct  sonnd  of 
the  sirens  oontinued  to  be  heard  until  4: 11,  when  the  Myrtle  passed  directly  behind 
the  highest  point  of  Great  Brewster  Island,  and  the  station  became  entirely  hidden 
from  view. 

The  steamer  also  succeeded  in  getting  a  double  echo  of  her  own  whistle  from  two 
sails  in  almost  the  same  direction,  but  at  different  distances. 

Boeton  light'StaUon,  Masaachueette,  January  £3,  1894  (see  Chart  XLi). — ^The  tem- 
peintnre  TfMie4  ^m  33^  to  41^  and  back  to  32^  F.  during  the  day;  barometer  from 
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30.44  to  30.52;  wind  SW.^  until  2:40  p.m.,  when  it  shifled  to  S£.;  Yoloei^  abontS 
knots  an  hour.  After  4  o'clock  the  wind  freohened,  and  at  .4 :  40  p.  m.  was  5  kask 
Sea  smooth,  -^ave  heights  about  2  inches;  sky  about  one-third  cumulus  elouib. 

The  MyrUe  tested  bells  at  the  experimental  house  at  Boston  li^t.  A  party  attk 
station  in  charge  of  Mr.  Adams  sent  up  and  located  toj  balloons  for  the  purpoMof 
studying  the  wind  currents  in  the  vicinity  of  the  light-station.  Mig.  lirfinnoR. 
Mr.  Luther,  Mr.  Wallace,  and  Mr.  Rogers,  on  board  the  Miprile,  went  to  the  cait- 
ward,  observing  the  signals.  Bell  C,  weight  4,000  pounds,  was  struck  by  a  2-haRi 
power  Shipman  kerosene  engine,  and  a  hammer  weighing  406  pounds,  operated  ^ 
an  elliptical  spring  of  10  leaves  of  i-ineh  by  2-inoh  steel.  Lengtii  of  sMdb,  tf 
inches.    Force  of  blow,  350  foot-pounds. 

Bell  B,  weight  1,040  pounds,  was  rung  by  drawing  a  hammer  back  to  afixed  poii- 
tion,  by  hand,  and  letting  it  return  by  means  of  springs.  The  foroe  of  falov  «» 
148  foot-pounds. 

The  Myrtle  left  the  light-station  shortly  after  noon,  ran  £.  by  8.,  and  at  12:SSI«l 
the  sound  of  both  beUs  at  2  miles  distance.  Turning  to  ran  for  the  light  to  tmtt 
tain  the  reason,  they  were  again  heard.  The  Myrtle  resomed  her  course^  tiie  will 
gradually  diminishing  to  a  calm.  Bell  B  was  first  lost  at  a  distance  of  9  mdM,  W 
again  heard  for  a  minute  at  10  miles.  Bell  C  was  heard  11^  miles,  after  wkkb  tt 
stopped  ringing. 

Returning,  the  signals  were  heard  when  first  sounded;  distance,  7  milsi,  ai 
from  3  to  1  miles  ESE.,  the  signals  were  silent.  This  was  a  remarkable  "^MMt* 
{See  chart.) 

Although  from  the  chart  it  would  appear  that  the  bells  were  nearly  equl  a 
penetrating  power,  the  big  bell  was  much  clearer  and  more  readily  picked  op  tk* 
bell  B,  and  might  have  been  heard  farther,  had  it  not  been  stopped  at  this  tna 
Bell  0  had  a  pecoUar  boom,  which  could  be  heard  fiom  one  blow  to  the  next,  td 
was  very  similar  to  the  sound  of  a  whistle.  The  pitch  of  bell  C  is  the  octave  bdK 
middle  C  of  the  pianoforte,  or  about  132  vibrations  per  second.  Bell  B  has  i> 
pitch  A,  below  middle  C,  or  220  vibrations. 

BoeUm  lighi'Station,  MasBochusetts,  January  SI,  1894  (eee  Chart  xui).— The  M 
was  WWW.,  blowing  18  knots  per  hour  at  2:90;  thermometer,  40^  F.  at  nooB, W 
38^  F.  during  the  test;  barometer,  29.90.  The  sky  was  blue  and  clear,  with  botfiiv 
clouds,  and  these  were  in  patches  near  the  horizon.  There  was  a  slight  swell  <miA> 
sea.  The  wind  was  25  knots  about  noon,  but  moderated.  At  2:48  it  was  9  ko/M, 
but  soon  rose  to  IB  knots,  and  remained  fh>m  16  to  18  knots  during  the  Auuiiiiniig 
of  the  test. 

Mr.  Adams  and  party  remained  at  Boston  light-station,  while  Maj.  JAnam 
Mr.  Luther,  and  Mr.  Wallace  joined  the  Myrtle  and  tested  tiie  signals. 

The  signals  operated  during  this  test  were  (1)  regular  steam  log  siren  (int^iM 
operated  in  the  usual  manner;  the  rate  of  vibration  was  SSO  per  second;  the 
carried  was  about  40  pounds.  (2)  Bell  C,  operated  by  the  Shipman 
and  struck  a  blow  of  348  foot-pounds  energy;  (3)  Bell  B,  straok  by  haadfl^ 
springs,  with  a  blow  of  348  foot-pounds  energy.  When  2  miles  east  of  the  iMii 
the  regular  intensities  of  the  signals  were  estimated:  Siren,  10;  bell  C,  4;  bdllli 

The  Myrtle  lefb  Long  Island  at  2 :32  and  steamed  to  Boston  light  over  the  xtfli^ 
course.  No  soulid  of  the  signals  was  heard  until  off  False  Spit  beaoon,  1  mik  ti A* 
westward  of  the  signal  house.  At  this  point  the  siren  was  very  faint.  It  gEsinlf 
increased  as  the  Myrtle  approached  the  light,  but  was  at  all  tiqiee  veory  faiatiaii^ 
direction,  as  it  was  obscured  by  the  buildings  at  the  station. 

Starting  back  toward  the  Narrows  light  the  signals  were  all  lost  at  thne-fiffHt* 
of  a  mile  west  of  the  light,  the  bells  becoming  inaudible  at  about  one-thiidof 
At  False  Spit  beacon  nothing  could  be  heard  of  any  of  them.    The  Myrtie  now 
to  run  east  and  passed  the  light  at  3 :26  p.  m. 

The  sound  of  the  siren  was  picked  up  at  threorfonrths  of  a  mile  and  the  teBi,^ 
one-third  of  a  mile*    Passing  the  light  the  sound  became  louder  and  was  earM^ 
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the  ea8tinrar4  -^  miles,  whete  it  waa  eatiniAted  at  50 .    The  obBervatioiiB  were  then  dis- 
contiBuadt 

The  pitch  of  each  signal  waa  detc^rmined :  Bell  C,  pitch  C,  132  vibrations  per  see- 
ond;  bell  B,  pitch  A.,  ^S20  vibrations  per  second;  siren,  pitch  abont  D^  or  830  vibza- 
iaons. 

BotUm  UgjUrHatitm,  Ma$9aehiU0t$$,  FebrwKrif  7, 1S94,  {9ee  Chart  xuii).— Wind  WSW. 
20  knots,  as  the  MyriU  left  Boston  light,  continned  blowing  from  the  same  quarter, 
althongh  decreasing  in  velocity,  until  abput  4:20  p*  m.,  when  it  was  changed  to 
SSW.  The  day  was  damp  and  the  sun  iv^aa  obscured  by  clouds.  The  thermometer 
averaged  40^  F.  and  varied  but  little  during  the  test.  The  barometer  remained 
about  30.10.  The  balloons  went  strajyght  aw^  until  lost  to  view.  The  sea  was 
quite  smooth.  The  MyriU  made  observations  on  the  audibility  of  signals  at  Boston 
light;  bells  B  and  C  were  rung  continuously,  bell  B  by  hand  and  springs,  ^rlth  a 
force  of  150  Soot^  pounds ;  bell  C  by  Shipman  kerosene  engine,  with  a  force  of  160  foot 
pounds. 

The  o^r  signals  altAxaated  in  half  •hour  periods,  the  first  period  being  assigned 
to  the  trumpets,  th^.  nei^t  to  the  whistle,  and  the  next  to  the  sirens. 

The  trumpets  were  the  10-inch  experimental  trumpet,  constructed  at  the  repair 
shop  at  Boston,  Mass.,  and  a  thizd^class  Daboll  trumpet  blown  by  compressed  air  of 
3  pounds  pressure.  The  10-inch  whistle  was  blown  once  a  minute  at  an  average 
air  pressure  of  5  pounds.  The  sirens  were  operated  at  a  pressure  of  about  15.  pounds 
one  by  air  pressure,  the  other  by  steam. 

At  3  o'clock  the  air  pump  broke  down  and  t)ie  trumpets  were  disooatinued.  The 
other  signals  continued  until  5 :10  p.  ro.  The  Myrtle  left  the  light  at  1 :05  p.  m.  and 
ran  tp  Minots  Ledge  light,  arriving  at  2  o'clock.  The  observers  were  Mi^,  Livermore, 
Ur.  Luther,  and  Mr.  Wallace. 

The  intensity  of  the  bells  decreased  regularly  until  1 :30,  when  at  8f  miles  all 
signals  were  lost^  This  came  at  a  time  when  the  trumpets  were  in  operation,  and 
continued  when  they  had  been  succeeded  by  the  whistles.  The  sirens  were  not  in 
operation  at  this  position.  At  5|  miles  the  beUs  were  again  picked  up,  and  carried 
from  there  to  Minots  Ledge  light.  The  obser\'ers  left  the  Myrtle  and  went  into  the 
light  tower,  remaining  an  hour  or  more  on  business  connected  with  the  change  of 
lens.  Both  bells  and  the  steam  sifeu  were  plainly  heard,  the  latter  being  especially 
distinct.    This  was  across  a  14-knot  wind,  a  distance  of  6^  miles. 

The  M^tle  left  Minots  Ledge  light  at  3  p.  m.  and  arrived  at  Boston  light  at  4:50. 
The  tnunpets  were  heard  about  1^  miles.  The  large  trumpet,  however,  was  not  in 
smooth  running  order.  The  sirens  were  both  plainly  heard  most  of  the  time,  the 
steam  one  being  always  the  louder,  as  it  was  operated  at  a  higher  pressure. 

The  most  remarkable  occurrence  noted,  aside  from  the  temporary  inaudibility 
mentipned,  was  the  range  of  the  bells,  which  was  fully  1^  miles. 

So9to^  light-atatian,  Maa84iohu9ett9i  Febrttary^,  1894  (see  Chart  xuv). — Wind  &  by 
W.  ^  Wv  12  knots  an  hour.  Balloons  went  direct  with  no  counterourrents.  Ther- 
mometer, 33^  F.;  barometer,  30.42;  sea  smooth;  sky  clear,  with  but  few  clouds. 
The  Myrtle  ran  to  the  south  and  east  of  Boston  light-station.  The  obseryers  were 
Miy.  Livermore,  Capt.  To^yer,  and  Mr.  Wallace.    Signals  observed: 

The  signals  were  a  iirst- class  siren  at  a  steam  pressure  of  14  pounds,  a  first-class 
siren  run  by  air  pressure,  a  10-inch  whistle  at  the-  top  oi  the  signal  house,  at  au 
air  pressure  of  11  pounds,  and  a  6-inch  whistle  at  the  top  of  the  tower,  at  an  air 
pressure  of  11  pounds. 

It  was  intended  to  keep  a  pressure  of  14  pounds  on  the  i^ir  sireu,,bnt  it  could  not 
be  kept  above  11  pounds. 

Bells  D  and  C  were  also  rung  with  blows  of  150  and  350  foot  pounds,  respectively, 
dnd  the  former  was  broken  on  the  twenty-fourth  blow,  before  observations  of  its 
intensity  had  been  made.    This  was  the  1,000-pouud  ^'Blymer"  bell  made  by  the 
Cincinnati  Bell  Foundry,  of  Cincinnati,  Ohio. 
8253  L  H ^22 
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The  estimated  ra^o  of  intensitiee  of  the  siguale  at  a  short  distance  in  the  luds  of 
the  siren  was,  steam  siren,  8;  air  siren,  5;  bell  C,  4;  10-inbh  wliistlei,  2;  S-inek 
whistle,  1.  Directly  east  of  the  light  and  without  the  axis  the  ratio  was,  Bteara 
siren,  7;  bell  0  and  air  siren,  6;  10-inch  whistle,  3;  6-inch  whistle,  1,  It  nuist  be 
remembered  that  the  bell  was  rung  with  its  fnll  power,  while  the  other  signala  wen 
not,  and  that  in  the  air  siren  the  proposed  pressure  could  not  be  maintained. 

To  the  east  of  an  imaginary  line  from  Boston  light  to  Point  Allerton  beacon  the 
signals  were  plainly  heard,  but  to  the  west  they  were  scarcely  heard  at  aU,  on  aocoonl 
of  the  buildings  at  the  light-station,  which  reenforoed  the  sound  to  the  eastward, 
and  cut  it  off  to  the  south  and  west. 

Observations  were  made  at  the  masthead  and  the  signals  were  genendly  betts 
heard  there  than  on  deck. 

Bosibn  liglU-Btatian,  Ma$$a6hu$eUs,  March  $g,  1894  (see  Chart  xuv).— The  wmd  was 
due  east,  9  knots,  during  all  the  test;  sea,  smooth;  sky,  almost  cloudless;  tempeia- 
ture,  46^  F.,  and  barometer,  90.10.  Bell  C  and  the  third-class  Daboll  Irompet  won 
tested.  The  course  was  £.  by  S.  of  Boston  light,  and  the  intensity  represented  is  tint 
of  bell  C.  The  trumpet  was  not  heard  as  well  as  the  bell.  The  obserrers  were  Maj, 
Livermore,  Mr.  Adams,  Mr.  Wallace,  Mr.  Bradley,  and  Mr.  Griswold. 

On  leaving  the  light-station  at  2 :20  p.  m.  the  Myrtle  ran  E.  by  S.j  and  lost  the  soud 
at  a  distance  of  less  than  three-fourths  of  a  mile.  The  Myrtle  was  stopped  and  all 
listened.  No  sound  could  be  heard,  although  bell  C  rang  every  10  seconds  ftoml 
until  5 :10  p.  m.,  with  a  blow  of  350  foot  pounds.  The  trumpet  was  stopped  at  tfab 
time,  but  it  is  not  probable  that  it  would  have  been  heard,  as  the  bell  was  the 
stronger  signal. 

After  determining  the  position  the  Myrtle  went  on  at  half  speed,  and  at  1} 
the  bell  was  heard  at  an  intensity  estimated  at  5.  The  MyriU  continued 
and  the  sounds  of  the  signals  increased,  until  at  3  p.  m.,  3^  miles  out,  they  weic 
estimated  at  35  and  40.  From  this  point  the  intensity  decreased  rapidly,  mad  at  4| 
miles  from  the  station  they  were  but  faintly  heard* 

The  Myrtle  then  ran  for  the  light,  and  at  5|  miles  the  signals  were  estinuited  aC 
25  and  7,  the  bell  being  the  stronger.  They  then  diminished,  and  at  4K)4  were  kMt. 
They  were  picked  up  at  1^  miles  and  carried  to  the  station,  increasing  normally. 

A  very  important  phenomenon  was  the  clear  sound  of  a  tug's  whistle  £rara  ay 
beyond  Boston  light,  when  the  Myrtle  was  in  the  very  heart  of  the  "ghost,"  and  the 
fog  signals  were  inaudible.  The  tug  was  abreast  of  the  Centurion,  about  1  mik 
beyond  the  light-station,  yet  i^e  sound  of  its  whistle  rang  out  clear  and  loud. 

Observations  were  also  made  from  aloft,  and  the  signals  were  better  heard  tfan 
from  on  deck.    Within  the  "  ghost,"  however,  nothing  could  be  heard. 

Beaton  light-station,  Maseaohueetta,  March  £4, 1894  {%ee  Chart  xlt).— The 
was  clear,  the  sky  dotted  with  fine  cirrus  clouds,  and  the  sun  shone  brightly; 
perature,  40^  F. ;  sea  smooth  at  first  but  rougher  about  3 :20,  as  it  grew  colder ;  wia^ 
£.  to  SE.,  12  to  17  knots.  Observers  on  the  Myrtle,  M%|.  Livermore,  Mr.  Wallaei^ 
Mr.  Bradley,  and  Mr.  Griswold;  on  the  Clover,  Mr.  Adams,  Mr.  Butteifield,  and  Ml 
Dahlgren. 

The  Myrtle  steamed  .to  the  eastward  and  recorded  the  intensities  of  bell  C  and  tke 
third-class  Daboll  trumpet  at  Boston  light,  and  bell  B  on  a  scow  moored  in  luA- 
stream  between  Boston  light  and  Point  Allerton  beacon. 

The  Clover  spent  the  day  observing  currents  of  air,  as  shown  by  toy  balloons^ 

The  third-class  Daboll  trumpet  was  blown  twice  a  minute  by  compressed  air  of  I 
pounds  pressure.  Bell  C  was  rung  every  10  seconds  by  the  Shipman  eagino  wiA  a 
blow  of  348  foot  pounds;  bell  B  by  the  Kane  engine  with  a  blow  of  183  foot  poondi. 
A  small  brass  cannon— bore  3i  inches — of  the  Lyle  pattern  used  in  the  life-savi^; 
service  was  occasionally  fired  from  the  northeast  comer  of  the  island  with  a 
2-pound  charge  of  coarse  gunpowder. 

The  Myrtle  started  from  the  scow  at  2:37  and  ran  to  the  eastward.    When  abent 
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li  miles  ESE.  Maj.  Livermore  noticed  that  the  sounds  had  ceased,  bat  as  they 
were  soon  heard  again  the  Myrtle  continued. 

From  this  time  no  very  noteworthy  observations  were  made,  except  that  the 
sound  of  all  signals  was  lost  for  a  moment  at3 :28  o'clock,  due,  no  doubt,  to  a  sudden 
puff  of  wind,  for  they  were  soon  regained. 

At  2 :49,  when  distant  1  mile  from  the  station,  the  sound  of  the  gun  was  plainly 
beard  on  board  the  Myrtle,  It  was  about  as  loud  as  bell  C,  and  both  were  much 
louder  than  bell  B  or  the  Daboll  trumpet. 

At  3:21  the  second  gun  was  heard,  the  Myrtle  being  4^  miles  E.  by  S.  of  the  sta- 
tion. This  time  it  was  merely  a  faint  pop,  not  nearly  as  loud  as  bell  G  or  the  trumpet. 
Bell  B  was  soon  lost,  and  at  4  p.  m.  the  scow  was  towed  back  to  Boston  light  and 
the  bell  stopped,  as  the  sea  was  becoming  rough. 

At  3:41  the  third  gun  was  plainly  heard,  distance  5^  miles,  and  was  louder  than 
either  of  the  bells  or  the  trumpet.  A  gun  fired  at  4 :25  was  not  heard,  although  the 
smoke  was  seen.    This  was  when  the  other  signals  were  not  heard. 

The  next  gun  was  fired  at  5,  and  was  plainly  heard  about  8  miles.  The  bell  G 
and  the  Daboll  trumpet  were  also  plainly  heard.  At  5 :06  the  Myrtle  passed  Hard- 
ing Ledge,  2^  miles  from  Boston  light,  and  in  running  to  the  light  encountered  a 
remarkable  silence. 

Not  a  sound  of  the  signals  were  heard  from  Harding  Ledge  to  within  one-fourth 
of  a  mile  of  the  station.  The  audibility  of  bell  0  is  shown  on  the  chart.  No  sound 
coming  from  Boston  light  penetrated  this  space,  2  miles  in  length.  As  the  Myrtle 
left  Harding  Ledge  a  gun  was  fired  at  Boston  light,  but  was  not  heard.  Again  at 
5 :26,  when  within  a  mile  of  the  station,  the  puff  of  smoke  was  seen,  but  no  sound 
was  heard  from  the  gun,  bell^  or  trumpet. 

At  5 :34,  off  the  western  end  of  Shag  Rocks,  and  about  one-fourth  of  a  mile  from 
the  station,  the  signals  were  first  heard,  the  gun,  bell  C,  and  the  tnmipet  coming 
out  plainly  together  in  the  above  order  of  intensities.  To  establish  more  definitely 
the  limit  of  audibility  the  engine  was  reversed  and  backed  about  50  yards,  when  the 
sounds  went  out  entirely  and  were  not  heard  either  from  the  deck  or  masthead. 

The  Myrtle  then  ran  ahead  slowly  with  two  observers  at  the  masthead  and  two  on 
deck.  It  was  first  heard  at  the  masthead.  Two  observers  now  started  down  the 
mast,  and  at  each  step  noticed  a  decided  loss  of  intensity  of  the  signals,  until,  on 
arriving  at  the  deck,  they  had  finally  lost  fully  two-thirds  of  their  intensity  aloft. 
The  boundary  was  established  and  the  observations  discontinued.  This  was  one  of 
the  most  remarkable  ''ghosts"  yet  recorded. 

The  wind  had  changed  to  SSE.  as  the  Myrtle  entered  this  silent  area,  blowing 
almost  directly  against  the  sound  at  the  rate  of  17  knots.  It  was  ebb  tide  all  the 
afternoon. 

Boston  light-station,  MtusachusettSf  March  g9,  1894  (see  Oharts  xlvi  and  xlvii). — 
The  day  was  cloudy,  with  short  periods  of  rain  and  snow.  Temperature  of  the  water 
varied  from  37P  to  37°,  the  wet-bulb  thermometer  from  39°  to  341°,  and  the  dry-bulb 
tl|ermometer  38.6'^  to  33f  ^.  The  masthead  temperatures  agreed  with  those  on  deck 
throughout  the  day.    Barometer,  30.14  to  30.02;  wind,  S.  to  SW.,  15  knots. 

On  the  Myrtle  the  observers  were  MaJ.  Livermore,  Mr.  Wallace,  Mr.  Bradley,  and 
Mr.  Griswold.    On  the  Clover,  Mr.  Adams,  Mr.  Bntterfield,  and  Mr.  Dahlgren. 

The  observations  were  made  between  1  and  4  p.  m.,  and  the  tenders  covered  the 
territory  from  Boston  light  to  Minots  Ledge  light.  The  Myrtle  ran  down  outside 
Harding  Ledge  spindle,  returning  inside.  The  Clover  ran  down  inside  the  spindle, 
returning  outside.    The  following  signals  were  tested: 

The  steam  siren,  with  a  pressure  of  about  20  pounds,  was  blown  an  occasional  blast 
until  4  p.  m.,  when  a  fog  shut  down,  after  which  it  was  run  with  the  usual  pressure 
of  40  pounds  and  the«other  signals  were  discontinued.  The  eastern  siren  was  blown 
occasionally  at  an  air*pressnre  of  about  15  pounds.  An  8-inch  locomotive  whistle, 
mounted  at  the  top  of  the  light  tower,  was  operated  at  an  air  pressure  of  abont  10 


340  SEPOBT  OF  THE  UGHT-HOUSE  BOARD.  1894. 

c 

poiuid««  Bdl  C  was  rong  every  10  secoDds  with  a  blow  of  348  foot  pounds  by  tiw 
Shipman  engine.  A  Lyle  gnn  was  fired  three  times,  with  a  charge  of  2  pounds  of 
coarse  powder,  from  the  northeast  part  of  the  island.  A  lO-inch  whistle  above  tiie 
temporary  fog-signal  house  was  operated  at  15  pounds  air  pressure. 

The  steam  siren  was  in  operation  from  the  start  until  2:10,  and  after  4,  and  the 
oihtx  signals  in  turn  between  these  times. 

The  8-inoh  whistle  at  the  top  of  the  tower  was  heard  as  followa:  At  3:08  a  blssl 
was  heard  at  both  Tessels,  Clover  6  miles  away.  Myrtle  3^  miles.  At  2 :12  tb«  blast 
was  not  heard  at  either  yessel,  although  they  had  moved  only  one-half  nule  and  tbe 
pressure  was  the  same  as  before.  After  2 :40  it  was  seldom  heard,  probably  becansE 
of  the  fall  in  pressure  from  20  to  10  ]N>undSy  which  occurred  about  this  time. 

The  10 -inch  whistle  was  somewhat  more  effective,  although  it  waa  equally  ineff- 
oient  when  the  pressure  had  fUlen  below  15  pounds;  neither  signal  was  beard  anik 
with  the  pressure  below  15  pounds.  The  maximum  range  was  6  miles,  althongfa  it 
could  evidently  have  been  heard  farther,  if  there  had  been  opportunity  to  make  tbe 
trial* 

The  air  siren  began  its  intermittent  blasts  at  2 :20aad  until  2 :40  was  well  beard,  tbe 
distance  being  5  to  6  nautical  miles.    It  became  inefficient  with  a  fall  in  air  pressure. 

Steam  siren :  The  pressure  was  at  first  about  40  pounds,  and  this  was  then  the  most 
powerfiil  signal.  At  2 :  10  the  pressure  waa  allowed  to  run  down,  and  from  tbia  timt 
until  4  p.  m.  it  was  between  25  and  12  pounds,  running  down  gradually.  At  4  the 
steam  waa  again  raised  to  40  pounds  and  the  signal  run  regularly. 

Bell  C :  By  far  the  most  ii^teresting  results  of  the  day  were  firom  the  4,000-poaiid 
bell,  which  was  heard  over  6  miles  and  was  stronger  than  all  other  si^^oala.  Tlis 
was  at  the  limit  of  the  run  in  the  vicinity  of  Minots  Ledge  light. 

Ithad  been  ruuiug  all  the  afternoon  and  at  about  3 :40  it  began  to  snow  and  nii 
simultaneously.  The  observers  on  both  tenders  noticed  an  immediate  improvemeBt 
in  the  sound,  and  the  Clover  picked  np  the  bell  as  soon  as  the  snow  commeneed, 
although  ithad  not  been  heard  Just  previous  to  this  time. 

Boeton  ligkUsUUionf  April  24, 1894  {we  Chart  xlv).— The  Cl4)ver  was  sent,  April  1&, 
to  Boston  light  to  make  such  tests  as  were  possible  of  the  third-class  Daboll  tmn^t, 
with  the  50-foot  extension,  and  bell  C.  Mr.  Wallace,  Mr.  Griswold,  and  Mr.  Bradkiy 
were  detailed  aboard  the  schooner  as  an  observation  party. 

April  24,  at  8  a.  m.,  a  thick  mist,  which  gradually  cleared.  At  11  'M,  only  alighUy 
hazy;  barometer,  29.89;  thermometer,  on  deck,  50^,  at  masthead,  47^,  sea,  44-;  tea 
very  smooth.  A  dead  calm  lasted  all  day.  At  2 :30  elouds  came  up  from  the  nonli 
and  east,  ^oon  hiding  the  sun.  At  3:11  it  began  to  rain;  barmometer,  29.88;  tfaet- 
mometer,  on  deck  48.5°,  at  masthead  46°,  sea  45°. 

During  the  tests  on  this  and  the  following  days  beU  C  was  struck  a  blow  of  358 
foot  pounds  every  10  seconds,  and  the  second-class  Daboll  trumpet,  with  a  50-£h^ 
extension,  was  run  with  6  pounds  pressure. 

The  signals  began  at  8  a.  m.,  with  the  Clover  about  1^  miles  east  of  Boston  liglit 
Fog  soon  shut  down,  so  that  the  regular  fog  siren  wasaounded.'  The  fog  held  abosi 
an  hour  and  a  half,  then  burned  off  and  it  was  quite  clear,  though  a  little  hazy  is 
tbe  horizon.    The  Clover  now  drifted  over  the  course  indicated  in  the  chart. 

The  only  peculiar  appearance  noted  was  the  faintneois  of  the  bell  behind  Haidin; 
Ledge  spindle*  In  general  the  bell  was  far  superior  to  the  trumpet;  the  Cl&w  ^ns 
not,  howeyeri  in  the  axis  of  the  trumpet  when  it  was  blowing. 

A  party  in  the  launch  compared  bell  C  with  the  trumpet  in  its  axis.  They  las 
across  the  month  of  the  trumpet  at  various  distances  from  one-half  mile  to  24  miles, 
and  found  that  the  trumpet  was  superior  to  the  bell  in  the  axis,  equal  to  it  at  abest 
two  points  from  the  axis  in  either  direction,  aod  inferior  to  it  at  wider  angles  Uua 
two  points. 

The  trumpet  worked  admirably  and  was  very  powerful  in  its  axis.  It  appealed 
to  make  little  if  any  difference  in  the  intensity,  whether  the  observers  were  one-half 
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or  2^  miles  from  it,  so  long  as  they  were  in  the  axis,  hnt  the  least  deviation  from  this 
line  was  immediately  evident  from  the  falling  off  of  the  sounds  The  party  fonnd 
itself  able  to  bring  the  launch  into  and  ont  of  the  axis  by  the  sound,  a  property 
which  wonid  be  very  valuable  in  a  fog  signal  if  it  oould  be  depended  on. 

Boston  UghUsiation,  MasaachustiU,  April  25 ^  1894  (§ee  Chart  XLvni).^At  12^90) 
barometer,  80.12;  thermometer,  on  deck  46^,  at  masthead  45^;  sky  clear  and  per- 
fectly cloudless;  wind  SE.,  5  knots;  sea  gently  rolling.  At  2:30,  wind,  8E.,9  knots. 
At  4 :  30,  barometer,  80.02 ;  thermometer,  on  deck  47^,  at  masthead,  46^,  in  water,  46^ ; 
wind  SSE.,  9  knots;  sky  clear  and  cloudless;  sea  slightly  rolling. 

It  was  found  impossible  to  arrange  the  work  at  the  light  so  as  to  run  the  signals  all 
day,  so  it  was  decided  to  sound  them  from  12:30  to  4 :  30  p.  m.  only. 

At  19:30  the  Clover  started.  The  launch  could  not  be  used  as  the  water  was  Yery 
rough. 

The  chart  of  the  trumpet  shows  the  great  change  in  running  across  the  axis. 
The  intensity  of  the  bell  was  much  more  regular,  decreasing  as  the  Clover  left  the 
light.  No  unusual  phenomena  were  observed.  The  wind  was  S£.,  yet  the  sound  was 
carried  S£.  of  the  light  in  good  shape,  and  no  silence  observed  near  the  station.  In 
general  the  bell  was  heard  better,  but  the  trumpet  was  superior  to  it  in  a  direction 
not  more  than  two  points  either  side  of  the  axis.  At  6  miles  distant  the  axis  of  the 
trumpet  was  plainly  evident  from,  the  sound.  This  was  the  first  time  that  the  sig- 
nals had  been  heard  with  regularity  for  so  great  a  distance  against  the  wind.  • 

BoHon  light-station,  April  £6,  1894  (see  Chart  xlix).— At  12:30,  barometer,  90;  ther- 
mometer, on  deck  and  at  masthead  60° ;  sea,  47°;  wind  W.,  7  knots;  sky  clear,  with 
a  few  cirrus  clouds ;  sea  smooth.  At  1,  wind,  W8W.,  8  knots,  and  at  2 :10  8.  by  W.,  7 
knots.  At  2,  thermometer,  on  deck  and  at  masthead,  85°,  sea  50°.  No  more  obser- 
vations of  the  temperature  at  masthead  were  taken,  for  the  thermometer  there  could 
not  be  kept  out  of  the  sun  during  the  rest  of  the  test  period.  At  2 :30,  thermometer, 
on  deek,  66° ;  wind,  8.,  7  knots ;  while  at  3,  thermometer,  on  deck,  62.3° ;  wind,  S8W.,  6 
knots.  At  3 :30,  wind,  W.  by  N.,  7  knots;  at  4,  W8W.,  8  knots.  At  4 :30,  barometer, 
29.96;  thermometer,  61°;  wind.  W.  by  N.,  8  knots;  sky  elear,  with  a  few  light 
cirrus  clouds ;  sea  smooth. 

The  signals  started  at  12 :30'p.  m.  The  Clover  ran  ont  in  the  axis  of  the  third-class 
Daboll  trumpet,  arranged  with  the  50-foot  wooden  extension,  until  the  sound  was 
lost  at  9  miles  distance.  8he  then  tacked  back,  crossing  axis  twice  on  her  return  to 
the  light.  In  the  axis  the  trumpet  and  bell  were  heard  with  intensities  relatively 
as  4  to  3  when  within  3  knots,  and  2  to  1  between  8  and  8  knots  of  the  light.  The 
trumpet  on  this  day  showed  plainly  tht)  influence  of  the  extension. 

Boston  lighi-staiionf  MassachusetiSf  April  S7,  1894  {see  Charts  l) .^Morning  dear; 
wind  light,  in  gpists,  f^om  every  quarter  of  the  compass.  At  12  noon,  barometer, 
90.02;  thermometer,  on  deck  and  at  masthead,  69.5°  F,;  sky  clear,  with  a  few  cirms 
eiouds;  sea  very  smooth.  At  1 :30  a  balloon  sent  up ;  rose  vertically  for  quite  a  dis- 
tance until  it  struck  an  upper  current.  These  conditions  held  until  2t45,  when 
a  brisk  southwest  wind  sprang  up.  At  3  the  barometer  was  29.98 ;  thermometer, 
67.5^ F. ;  wind,  SW.,  20  knots,  and  remained  so  during  the  rest  of  the  day;  slightly 
hazy  near  the  horizon.  At  4:30,  barometer,  30;  thermometer,  67°  F. ;  horizon  hazy 
with  a  few  clouds  in  the  northwest;  wind,  SW.,  20  knots;  sea  ehoppy. 

The  Myrtle  went  to  Minots  Ledge  light  in  connection  with  work  on  the  lens  there, 
and  on  her  way  stopped  at  Boston  light  and  left  orders  to  have  the  Daboll  trumpet 
ftnd  bell  C  started.  Maj.  Livermore  and  Mr.  Luther  made  obBervations  oh  the  trip 
to  and  f^om  Minots  Xedge  and  between  landings  there. 

«  The  trumpet  began  to  sound  at  9:28  and  was  then  observed  until  9:54,  when  the 
Myrile  anchored  at  the  Minots  Ledge  tower. 

At  11 :35  the  Myrtle  ran  north,  over  a  course  shown  on  the  chart.  The  sound  of  the 
trumpet  increased  as  the  Myrtle  came  more  directly  into  its  axis,  though  not  very 
much.    The  Myrtle  then  ran  N£.  for  about  5  miles,  the  trumpet  being  heard  all  the 
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time,  while  bell  C  was  lost  at  aboat  1^  miles  from  Minots  Ledge.  Thronghoat  this 
trip  the  trumpet  was  louder  than  the  bell.  The  range  of  the  trumpet  was  about  7| 
nautical  miles,  while  the  bell  was  heard  about  7i  miles,  llie  difference  in  the  somd 
of  the  trumpet  within  and  without  its  axis  was  not  noticed  on  this  day  at  this  dis- 
tance, although  on  some  other  days  it  was  marked. 

Owing  to  the  absence  of  wind  the  Clover  did  not  get  far  from  Boetoii  light  until 
the  breeze  sprang  up  at  about  2 :45,  when  she  ran  for  Minots  Ledge  light. 

No  peculiarities  in  the  sound  were  noticed.  _  The  sound  of  the  bell  and  trumpet 
diminished  with  regularity  until  lost  at  3 :08  at  a  distance  of  5^  miles.  The  trompit 
was  lost  first,  then  the  bell. 

Boston  light-station,  Massachueetts,  April  S8, 1894  {see  Charts  xux  and  L). — Haiy, 
with  the  sun  more  or  less  clouded  over  all  day.  At  10:45,  barometer,  90.01;  thff- 
mometer,  on  deck,  71°,  at  masthead,  73^' ;  wind,  S W. ,  6  knots.  At  11 :  40,  thermomeler, 
deck,  64^ ;  wind  WSW.,  17  knots.  At  12: 07  wind  was  W.,  10  knots;  at  1,  6  knoci, 
remaining  so  until  after  2,  when  it  freshened,  and  at  3  was  11  knots.  At  2,  themioB- 
eter,  on  deck,  71°,  masthead,  70° ;  barometer,  29.90. 

The  Myrtle  again  went  to  Minots  Ledge  in  connection  with  the  work  on  the  loa 
there  and  incidentally  to  test  the  signals  at  Boston  light.  The  Myrtle  spoke  tlis 
Clover  off  Boston  light  about  10  in  the  morning,  and  told  her  to  keep  within  about  I 
mUes  of  the  light. 

The  signals  used  were  the  same  as  on  the  previous  four  days— bell  C,  stmck  by  tfe 
Shlpman  kerosene  engine,  and  the  third-class  Daboll  trumpet,  with  the  50-fiNt 
wooden  extension.    The  trumpet  was  started  at  10 :  42,  the  bell  at  11 :  10. 

The  Clover  T9ia  away  from  the  light,  then  over  near  Harding  Ledge,  then  acna 
the  axis  of  the  trumpet,  and  back.  The  limit  of  audibility  of  neither  the  bell  bit 
the  trumpet  was  fully  run  out.  The  only  peculiarity  in  the  sound  of  the  beU  w 
noticed  off  Nantasket  Beach,  near  the  shore,  where  the  sound  seemed  weaker  tte 
farther  out  to  sea.  The  same  thing  was  noticed  with  the  trum]>et.  A  msrtii 
diminution  in  the  sound  of  the  trumpet  was  noticed  at  2:45,  near  the  li|tht«  bstv 
the  beU  continued  to  sound  with  undiminished  intensity  the  trouble  may  hare  bsa 
partly  with  the  blowing  apparatus  of  the  trumpet.  A  few  minutes  later  the  bdl 
cracked .    The  signals  stopped  at  3 :  30  and  the  Clover  returned  to  Boston. 

MaJ.  Livermore  and  Mr.  Luther,  on  the  Myrtle^  made  observations  on  the  aiguh 
between  the  landings  at  Minots  Ledge  light.  The  Myrtle  left  Minots  Ledge  at  12:15 
p.  m.,  running  due  north.  The  trumpet  was  louder  than  the  bell  all  the  way  dowi 
this  course,  and  from  the  turning  point,  5^  miles  E.  by  N.  of  the  Boston  light-«tsti«s 
till  the  Myrtle  arrived  at  Harding  Ledge,  when  the  signals  became  eqnaL 

The  Myrtle  now  circled  around  the  Harding  Ledge  spindle  at  a  radlaa  of  abo^ 
a  mile,  the  bell  being  the  louder  signal,  until  Boston  light  bore  about  £.  by  &, 
the  trumpet  came  out  with  great  intensity,  and  far  louder  than  the  bell.  The 
now  lay  for  Minots  Ledge  light,  and  the  trumpet  remained  the  louder  until  tht 
light  was  reached  at  2 :  12.  At  2 :  37,  the  Myrtle  being  ready  to  leave  the  ligfht,  o1lefl^ 
vations  were  resumed. 

The  course  lay  NE.  to  the  axis  of  the  trumpet,  then  for  Boston  light.     Throofk- 
out  this  run  the  trumpet  was  louder  than  the  bell,  the  difference  being  the 
noticeable  as  the  steamer  came  into  the  axis. 

Boston  lighUstation,  Massoidhuseits,  May  1,1894, — Sky  clear;  wind  moderate, 
£8E. 

MaJ.  Livermore  and  Mr.  Luther  heard  the  third-class  Daboll  trumpet,  with  SO-fosI 
wooden  extension,  and  also  an  8-inch  whistle  situated  halfway  up  the  tower  st 
Boston  light  and  operated  by  compressed  air,  in  all  directions,  out  to  a  distanee  ei 
3  nautical  miles.  The  test  was  not  carried  to  any  greater  distance.  There  was  ai 
indication  of  a  ''  ghost.'' 

Boston  Narrows,  Massachusetts,  May  11,  1898, — MaJ.  Livermore  and  Mr.  Lathsr, 
from  a  point  on  the  east  side  of  Fort  Warren,  observed  the  audibility  of  bell  A, 
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"which  was  set  tip  on  the  forward  deck  of  the  tender  Myrtle,  and  stmck  a  blow  of 
about  100  foot  pounds.  The  Myrtle  ran  3  miles  to  the  eastward  of  Fort  Warren  and 
retomed,  the  sound  being  perfectly  clear  at  the  extreme  distance.  The  wind  was 
blowing  at  an  angle  of  45^^  against  the  sound,  with  a  velocity  of  8  knots.  The  bell 
at  Boston  Narrows,  about  one- third  of  a  mile  east  of  Fort  Warren,  was  heard  about 
three-fourths  of  a  mile  by  the  observers  on  the  Myrtle, 

Race  Point  light-station,  Ma8sachu8ett§,  November  10, 189S(see  Chart  XL),— The  Myrtle 
was  sent  to  this  station  to  carry  lumber,  etc.,  and  Mr.  Wallace  went  with  her  to  mak^ 
observations  on  the  audibility  of  the  10  and  12  inch  steam  fog  whistles.    He  says: 

"The  Myrtle  anchored  off  Race  Point  at  1:12  p.  m.,  and  I  went  ashore  and 
requested  the  keeper  to  get  up  steam.  In  conversation  with  him  it  was  learned 
that  complaints  had  often  been  made  by  captains  of  vessels  that  the  sound  of  the 
whistles  was  never  heard  far  to  windward,  except  it  be  in  a  northerly  wind,  when, 
according  to  the  keeper,  it  is  heard  farther  to  windward  than  to  leeward." 

The  steam  pressure  carried  was  about  50  pounds,  requiring  a  consumption  of  75 
pounds  of  coal  and  60  gallons  of  water  per  hour.  The  fall  of  pressure  was  3  pounds 
to  a  blast  of  4  seconds. 

Capt.  Samuel  Fisher,  of  the  Race  Point  life-saving  station,  said  that  in  a  strong 
SE.  wind  the  seamen  have  the  greatest  difficulty  in  making  the  signal.    He  said: 

''A  sort  of  gap  in  the  contour  of  the  land  runs  from  the  whistle." 

Mace  Point  light-etation,  Maasachueette,  November  11, 1893  {see  Chart  XL). — ^The  wind 
was  blowing  fh>m  the  NW-  at  the  rate  of  8  knots,  hauling  a  little  more  northerly, 
and  increasing  to  11  knots  by  noon.  Thermometer,  52^  F.;  barometer,  30.40;  sea, 
smooth;  sky,  clear;  sun,  shining. 

The  signals  began  at  8  a.  m.  and  the  10  and  12  inch  whistles  alternated  in  periods 
of  5  minutes  each.  At  this  time  the  Myrtle  lay  off  Long  Point  light,  landing  mate- 
rials. The  observer  could  see  the  steam  when  the  signal  began  to  operate.  The 
soundwas  faintly  heard  while  the  124nch  whistle  was  blowing,  increasing  notice- 
ably when  the  10-inch  whistle  began.  The  Myrtle  started  at  8:10  a.  m.,  running 
around  Long  Point  light,  hearing  the  sound,  except  for  a  moment,  when  the  whistle 
was  obscured  by  the  land,  until  8 :  30,  when  it  suddenly  stopped.  As  it  did  not  begin 
again  the  steamer  ran  to  the  light.  The  keeper  had  mistaken  another  steamer  for 
the  Myrtle,  and  thinking  the  observer  out  of  hearing  of  the  signal  had  stopped  it. 
It  was  again  started,  and  the  Myrtle  ran  SW. 

The  range  varied  from  1^  miles  to  the  SW.  across  the  wind  to  2  miles  to  the  WNW. 
against  the  wind,  and  to  3  miles  NW.  against  the  wind.  The  greatest  range  was  to 
the  north,  45^  against  the  wind,  where  it  was  heard  3^  miles.  On  this  day  the  range 
was  very  short  across  the  wind,  where  the  buildings  probably  had  an  influence.  The 
sound  represented  on  the  chart  is  that  of  the  10-inch  whistle,  which  was  the  louder  in 
all  directions. 

In  July,  1894,  MaJ.  Livermore  made  observations  on  these  whistles. 

The  wind  was  S8W.,  5  knots.  The  Myrtle  ran  WNW.,  and  at  6  miles  the  10-inoh 
whistle  was  faintly  heard,  while  the  12-inch  whistle  was  doubtful.  At  6i  miles  the 
10-inch  was  still  heard  and  the  12-inch  was  not.  The  10-inch  was  lost  at  6|  miles. 
As  both  whistles  were  run  alternately  from  the  same  boiler  it  is  possible  that  the 
12-inch  whistle  was  not  operated  to  best  advantage. 

BEPORT  OF  MR.  J.   H.   WALLACE  ON  THE  NORTHEAST    SNOWSTORM,   AND  ITS  EFFECT 

ON  THE  PROPAGATION  OF  SOUND  OF  FOG  SIGNALS. 

The  effect  of  a  N£.  wind,  and  especially  a  N£.  snowstorm,  on  the  propagation  of 
sound  was  mentioned  by  Gen.  Duane  in  his  report  of  experiments  made  at  Portland, 
Me. ,  in  1871 .  *    He  says : 

"The  signal  is  often  heard  at  a  great  distance  in  one  direction,  while  in  another  it 
will  be  scarcely  audible  at  a  distance  of  a  mile.    This  is  not  the  effect  of  wind,  as 


*  See  Henry  on  Sound,  p.  481. 
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the  signal  is  frequently  heard  mnch  farther  against  the  irind  than  mth  it.  For 
example,  the  whistle  on  Cape  Elizabeth  can  always  be  distinctly  heard  in  Portland, 
a  distance  of  9  miles,  daring  a  heavy  NE.  snowstorm,  the  wind  blowing^  a  gale 
diiieetly  from  Portland  toward  the  whistle." 

We  l^d  that  Gen.  Doane's  statement  concnn  with  the  bbserratioODS  of  iaaahy  qf 
the  light-keepers  and  fishermen  along  the  coast.  Wefind  that  men  who  have  for  yean 
been  in  a  position  that  would  lead  them  to  observe'-^is  question  paartleularly  an  a 
unit  in  the  opinion  that  a  fog  signal  is  bfest  heard  in  a  NE.  snowstorm. 

Mr.  I.  Grant,  for  many  years  keeper  at  Matinicns  'Bodk  and  Whltoliead  UgtA- 
stations,  says: 

''From  Matiniens  Rook  I  ft^nently  heard  the  Monhegan  signal,  distant  2DlnilBi 
W.  by  N.,  in  sKE.  snowstonn,  and  seldom  at  any  other  time."  Also,  ''The  plaineel 
I  ever  heard  the  Honhegan  signal  from  WhitehtMid  was  during  a  NE.  anowatonu,^ 

Mr.  Grant  incliosed  two  notes  JVom  Ms  'journal  irhfle  at  Whitehead  lig^ht-BtatioB, 
Mahie. 

"September  16, 1875:  Heard  Matinictls  fog  signal  distinctly.  Wind  ligbt,  HE., 
sky  overcast,  fog  clearing. 

''February  1,1876:  Heard  Matinicns  fog  signal  dnring  the  day.  Sno^-liad  been 
fiBklliiig  during  the  day,  with  variable  winds  and  calms,  changing  toward  evetiifigfa 
fine  rain,  freezing  as  it  fell,  and  terminating  with  a  strong  SW.  gaJe  and  «iov 
squaU.'' 

From  Hie  second  note  it  would  appear  that  the  snowstorm  itself  had  &  good 
on  sound- propagation,  with  wind  in  other  than  NE.  direction. 

lam  of  the  opinion  that  these  impressions  are  gained  fiom  the  faet  that 
snowstorms  on  this  coast  are  ftom  the  NE.,  and  that  there  are  seldom  oeeasions  fe 
running  the  signals  in  a  NE.  wind  tinaecompanied  by  snow«  etc.  All  th«8e 
tions  of  ktopers  seem  to  have  been  made  from  tbe  NE.  of  the  station,  and 
they  heard  the  signal  better  in  the  NE.  snowstorm  tiian  they  had  in  otftMr 
that  they  concluded  that  it  could  be  better  heard  against  aNE.  snowstorm  thxa.  vM 
it.  Since  there  seems  to  be  no  record  of  the  audibility  of  a  signal  to  the  8W.  in  % 
NE.  snowstorm,  there  are  no  grounds  on  which  to  base  the  above  conclusion. 

Observations  have  been  made,  however,  to  the  NE.  and  SW.  of  Whitehead  K^ 
in  a  high  wind  from  the  KE.,  accompanied  by  occasional  heavy  showers  of  rain,  ni 
it  was  found  that  in  every  instance  the  sound  was  better  heard  to  the  ieowaid-tt« 
to  windward  of  the  station,  while  the  appearance  of  rain  was  often  accompanied  kj 
an  increase  in  the  sound  of  the  signal.  {See  observations  at  Whitehead,  SeptenriMr 
28, 1893.) 

While  in  some  cases  cited  the  sound  would  be  rather  across  than  agidnst  the  wM, 
there  are  still  a  sufficient  number  to  show  that  the  sound  is  heard  better  to'tiie  KE. 
with  a  NE.  snowstorm  than  with  other  winds.  But  there  appears  to  be  no  proof  Hal 
the  improvement  in  audibility  which  acoompanl^  the  NE.  wind  does  not  eziat  in  all 
directions. 

To  make  observations  to  the  SW.  of  the  signals  ttom  the  tender  during  a  ^NE.  atom 
would  involve  some  danger,  and  it  has  not  happened  that  observers  have  been  late 
vicinity  at  the  right  time  to  make  them.  That  signals  are  heard  better  in  a  bbov- 
storm  agrees  with  the  generally  accepted  theory  that  fog,  rain,  hail,  and — moat  of 
all — snow  by  tending  to  increase  the  homogeneity  of  the  atmosphere  and  to  ptoAwot 
downward  refraction  because  of  the  difference  in  temperature  of  the  upper  and  low 
strata,  and  thus  to  improve  the  audibility  of  signals. 

Mr.  Wallace  took  the  opportunity  of  observing  sound  propagation  in  a  NE.  bbow- 
storm,  both  to  windward  and  to  leeward.    He  says : 

"  I  was  fortunate  enough  to  be  able  to  make  some  observations  ttt  WoreeateTy  Kafla, 
during  a  NE.  snowstorm  on  December  81, 1898.  There  was  about  an  inch  of  snow 
on  the  ground,  and  snow  was  falling  in  very  large  flakes,  wi^  a  frwah  wind  Ikom  Ha 
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NE.,  temperatnie  24^  F.  The  signal  tru  ft  B&iall  tin  horn,  4  inches  in  length,  blown 
l>y  Inng  power.  It  wfw  possible  to  produce  a  tone  of  nearly  constant  intensity  by 
l>lo|ring  it  as  hard  as  possible  without  producing  an  overtone. 

'*A  wide  bonlevard  was  chosen  mnning  north  and  sonth,  and  quite  free  from  dis- 
turbing elements,  as  houses,  trees,  etc.  A  test  of  the  intensity  to  windward  was 
first  made,  and  the  limit  of  audibility  oareihlly  marked,  stationing  the  signal  at 
-this  point,  I  went  to  the  first  point  of  location  of  the  signal,  and  found  the  horn  was 
BOW  plainly  heard,  and  on  retreating  it  was  found  that  the  audibility  with  the  wind 
-waa  one  and  one-tUrd  times  that  against  the  wind.  The  dtstanoes  were :  To  win^- 
"ward,  880  yards;  to  leeward,  1,200  yards. 

"Loeating  the  signal  at  the  summit  of  a  hill  in  the  vicinity,  I  weat  in  a  westerly 
direetion,  snow  alone  intervening  between  signal  and  observer,  and  found  the  limit 
of  audibility  to'  be  2,430  yards,  the  point  being  marked  and  measured  on  the  follow- 
ing day.    Beyond  this  point  nothing  could  be  heard  of  it. 

''Suddenly  the  snow  became  thicker  and  finer,  entirely  obscuring  objects  at  a  dis- 
'tonee  of  100  feet.  I  returned  to  my  station  at  2,430  yards,  and  the*sound  of  the  signal 
-was  clear  and  loud.  I  then  carried  the  sound  to  3,000  yards  distance  in  the  same 
direction. 

''Another  ohaage  in  the  weather  confirmed  the  result.  The  snow  ceased  and  the 
sun  came  out  suddenly.  I  hurriedly  returned  to  2,430  yards  distance,  hearing 
liothingy  but  all  this  time  seeing  the  operator  in  the  act  of  blowing  the  horn. 

"Returning  to  the  signal,  nothing  was  heard  at  1,320  yards,  when  the  operator, 
seeing  me  returning  rapidly,  thought  the  observations  were  completed  and  stopped 
blowing.    During  all  this  second  test  the  wind  was  light  from  the  NE. 

"On  the  next  day,  which  was  clear  and  fair,  temperature  29^  F.,  I  found  the  range 
of  the  horn  to  be  about  two-fifths  aa  great  as  on  the  preceding  day.'' 

On  March  29,  at  Boston  light-station,  the  effect  of  snow  on  sound  was  noticed. 
The  Clever,  with  Mr.  Adams  and  a  party  of  observers^  was  at  a  point  where  no  sig- 
nala  were  heard.  It  was  raining.  Suddenly  it  began  to  snow,  when  the  signal 
(bell  C)  was  immediately  heard.  The  bell  was  ringing  all  the  time  and  with  the 
same  blow. 

The  effect  was  also  noticed  from  the  Mjftile  by  MiO*  Livermore  and  other  observers, 
but  in  this  case  the  change  was  from  a  faint  to  a  loud  sound  instead  of  Arom  inaudi- 
bility to  audibility. 

On  April  8, 1894,  the  Clover  lay  in  Gloucester  Harbor  during  a  NE.  snowstorm  of 
eofisiderable  violence.  The  steam  whistles  at  Thatcher  Island  were  plainly  heard 
during  the  day,  the  observation  being  firom  a  point  5  miles  SW.  of  the  signal  and 
behind  the  hills  of  Eastern  Point. 

This  increase  in  audibility  in  a  NE.  wind  is  easily  accounted* for  by  temperature 
lefractron. 

The  keeper  of  Pumpkin  Island  light-station  hears  Whitehead  whistle  a  distance 
of  20  miles  in  a  NE.  snowstorm^  and  at  no  other  time.  The  sound  is  coming  directly 
against  the  wind,  and  it  would  seem  that  it  must  be  refracted  high  above  the 
obeerver  in  less  than  one-fifth  this  distance.  This  would  be  true  if  wind  alone  were 
acting.  The  NE.  winds  are  colder  than  the  usual  temperature  of  the  atmosphere, 
and  as  they  blow  along  the  surface  of  the  earth  they  decrease  the  velocity  of  sound 
1  foot  per  second  for  each  degree  difference  of  temperature.  The  NE.  wind  is  often 
accompanied  by  a  warmer  wind  above,  as  has  been  verified  by  trustworthy  observa- 
tions. A  difference  in  wind  velocities  of  1  foot  per  second  is  rendered  ineffectual 
by  differences  of  temperature  of  1^  F.     (See  mathematical  discussion.) 

It  is  easy  to  see,  then,  that  a  NE.  wind  may  not  be  potent  enough  to  tilt  the  rays 
of  sound  above  the  observer  against  this  powerful  effect  of  differences  in  tempera- 
tare.  If  accompanied  by  such  homogeneous  conditions  as  are  liable  to  be  present 
-with  rain  or  snow,  the  increased  audibility  is  even  more  readily  accounted  for. 
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Conclusions, 
bkst  location  for  fog  signals. 

The  principles  affecting  the  transmission  of  sonnd  tfaiongb  the  air  have  beem  dis- 
CQSsed  above  and  illostrated  by  many  applications.  It  is  hoped  that  this  diflenasion 
will  be  of  service  in  locating  fog  signals. 

To  state  in  a  few  words  how  fog  signals  should  be  placed  would  be  no  easy  taak. 
Some  of  the  most  prominent  considerations  may  be  mentioned,  but  the 
<ire  often  conflicting,  and  it  is  not  always  possible  to  place  the  signal  whers  it 
best  be  heard. 

It  is  better  for  a  signal  to  be  heard  in  unfavorable  weather  for  8  or  4  miles  than  ts 
be  heard  occasionally  for  20  or  30  miles.  Its  location  should  therefore  be  planned 
for  unfavorable  weather,  when  the  wind  is  blowing  At»m  the  sea  or  Arom  the  most 
dangerous  approach,  when  the  noise  of  the  waves  is  high,  etc. 

It  should  be  so  placed  as  to  face  the  dangerous  approach,  and  no  buildings,  tim^s, 
or  trees  should  obstruct  the  passage  of  the  sonnd.  It  is  not  enough  that  the  aignab 
should  be  visible  Arom  the  water,  for  obstacles  tend  to  break  up  the  sound 
they  only  approximate  to  the  direct  line  it  traverses. 

Buildings  and  large  rocks  in  the  rear  of  stations  may  break  up  the  sound  to 
extent;  on  the  other  hand,  in  some  positions  when  they  present  a  large  and 
paratively  smooth  surface  to  the  signal  they  reenforce  the  sound  by  refleotioo.  It  u 
an  advantage  to  have  the  ground  in  front  of  a  signal  slope  gently  toward  the  aeSb 
Socks  and  bushes  in  front  of  it  break  up  the  sound. 

A  signal  on  the  top  of  a  high  cliff*  should  be  as  near  the  edge  as  possible,  as  the 
brink  of  the  cliff  not  only  obscures  the  sound  near  the  foot,  but  will  cut  off  or  bresk 
up  the  descending  ray,  so  that  the  sound  can  not  travel  against  the  wind.  Whss 
the  wind  strikes  a  steep  cliff  it  is  deflected  upward  with  greatly  increased  rnloeitj, 
and  all  the  injurious  effects  of  refraction  are  exaggerated.  These  vertical  winds  are 
sometimes  so  strong  that  it  is  impossible  to  throw  a  comparatively  heavy  object  ofk 
the  brink,  even  when  a  few  feet  back  the  air  is  so  calm  as  to  be  oppressive. 

A  smooth,  gently  sloping  hill  is  a  much  t>etter  location  than  a  rocky  precipice,  bsl 
even  such  a  hill  retards  the  lower  stratum  of  an  adverse  wind,  and  this  helpe  to  tilt 
up  the  ray. 

When  the  surface  of  the  sea  is  smooth  and  the  wind  is  not  against  the  sovmd,  s 
signal  at  the  water's  edge  and  in  front  of  a  vertical  wall  is  well  placed  for  throwisg 
Hb  sound  in  the  direction  it  faces,  but,  as  stated  above,  signals  should  be  located  witt 
reference  to  unfavorable  conditions,  and  an  adverse  wind  would  break  np  the  sar- 
face  of  the  sea  and  the  wall  would  retard  the  wind  at  the  surface  and  inereaoe  Ike 
upward  refraction. 

Of  two  positions,  one  directly  over  the  other,*  the  higher  would  generally  be  pref- 
erable, and  accordingly  the  French  have  made  it  a  rule  to  put  their  sirens  in  the 
light-house  towers.  A  few  feet  more  or  less  in  the  elevation  has  but  littie  effect  si 
a  great  distance.  , 

The  ground  around  a  signal  acts  not  only  in  increasing  refiraction  by  retarding  tba 
lower  strata  of  air,  but  also  in  heating  or  cooling  the  air  above  it  and  causing 
tion  and  reflexion,  and  this  influence  should  be  considered. 

Reflectors  are  useful  not  only  in  directing  the  sound  where  it  is  needed  and  wl 
it  will  not  be  broken  up,  but  in  screening  it  from  residences  on  shore  where  it  is  m^ 
appreciated.  A  reflector  above  a  signal  is  very  useful.  Reflectors  should  he  veiy 
large. 

A  signal  on  the  top  of  a  light-house  rising  directly  out  of  the  water,  such  as  it  is 
proposed  to  establish  off  Cape  Hatteras,  would  be  less  affected  by  refiraction  than 
on  land. 

*P1.I. 
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BignalB  Bhoiild  be  placed  at  salient  points  when  practicable.  A  whistling  bnoy 
about  a  mile  or  two  in  front  of  a  signal  is  a  mo^t  yalaable  adjunct;  not  because  a 
'^ silent  area''  has  any  definite  existence,  but  because  ny^hen  the  wind  blows  against  ^ 
the  sound  it  diminishes  in  intensity  at  all  distances,  and  it  is  more  important  for  ves- 
Bela  near  the  shore  to  know  their  location  than  farther  out.  They  can  approach  with 
confidence  and  expect  to  bear  either  the  buoy  or  the  signal.  A  wind  that  obscures 
the  signal  is  in  the  proper  direction  to  agitate  the  buoy,  whereas  if  the  buoy  does  not 
sound  the  signal  should  be  heard.  These  buoys  may  go  adrifb  or  be  run  down  by 
passing  vessels,  but  they  can  readily  be  replaced  if  the  light-keeper  gives  timely 
notice,  and  the  danger  is  reduced  to  a  minimum  by  this  combination. 

A  light-ship  with  a  fog  signal  has  Just  been  established  at  the  entrance  to  Boston 
Harbor,  north  of  Minots  Ledge.  This  is  an  exceptionally  good  location,  for  the  reason 
that  its  signals  should  be  heard  when  that  from  the  light-station  is  not.  A  vessel 
could  hardly  enter  the  harbor  without  hearing  its  signal  either  heioTe  or  after  pass- 
ing it. 

No  general  tests  have  been  made  this  year  of  the  fog  signals  on  light-ships.  It 
would  appear,  however,  that  so  £Ar  as  refraction  by  wind  alone  is  concerned,  a  fog 
signal  would  be  well  placed  if  it  were  as  far  forward  and  as  high  as  possible,  so  as  to 
be  strongest  against  the  wind. 

SUOaESTIONS  TO  MARINERS. 

Mariners  differ  so  widely  in  capacity  that  rules  which  would  be  very  useful  to  one 
might  be  misleading  to  another.  No  definite  instructions  can  be  prepared  that  will 
insure  against  accidents.  Even  the  best  of  seamen  are  often  harassed  by  cares  and 
duties  that  divert'their  attention  for  the  moment,  and  in  case  of  disaster  the  most 
conflicting  accounts  have  been  given  of  the  aberrations  of  the  audibility  of  fog 
signals.  • 

The  noises  upon  the  ship,  the  noise  of  the  wind  and  waves,  and  the  condition  of 
the  nerves  all  affect  the  audibility  of  fog  signals  to  a  degree  that  can  best  be  appre- 
ciated by  studying  the  evidence.  It  is  impossible  to  navigate  in  bad  weather  with- 
out more  or  less  risk. 

Mariners  should  study  the  principles  that  affect  the  audibility  of  fog  signals,  just 
as  they  study  the  art  of  navigation,  and  should  notice  the  wind  and  temperature 
whenever  they  hear  fog  signals.  They  should  only  depend  upon  hearing  them  at 
short  range,  unless  the  wind  and  weather  favor  the  sound,  but  if  they  do  hear  them 
at  long  range  they  should  make  what  use  they  can  of  them. 

They  should  remember  that  it  does  not  require  a  very  heavy  wind  to  drive  back 
the  sound ;  that  a  southerly  wind  generally  drives  back  the  sound  more  than  a  north- 
erly or  an  easterly  one ;  that  about  the  time  of  a  change  in  the  wind  the  soniid  is  not 
generally  heard  as  far  as  usual;  that  when  the  upper  and  lower  currents  of  air  run 
in  different  directions,  or  when  the  upper  sails  fill  and  the  lower  sails  flap,  or  con- 
versely, the  signal  is  not  to  be  depended  upon ;  that  a  very  heavy  wind  tends  to 
break  up  all  sound ;  that  if  a  vessel  is  traveling  with  the  wind  the  signal  will  prob- 
ably be  heard  better  than  if  it  were  traveling  against  it;  that  behind  a  hill  or  an 
island  the  signal  may  be  heard  better  at  a  distance  than  nearer  to  the  obstacle ;  they 
should  bear  in  mind  that  it  is  hard  to  locate  a  feeble  sound,  and  even  a  strong  one 
may  apx>ear  to  come  from  the  wrong  direction  if  it  is  obstructed  by  objects  near  it, 
even  by  objects  not  directly  in  the  straight  line  between  the  observer  and  the  sig- 
nal; that  neighboring  cliffs  and  sails  sometimes  reflect  the  sound;  that  the  sound 
may  be  cut  off  entirely  by  passing  vessels ;  that  to  estimate  the  direction  of  the 
sound  the  head  should  be  turned  rapidly  f^om  side  to  side,  so  that  the  sound  may 
reach  the  ears  alternately. 
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[Explanation  of  Table  of  Obskbvations.— DirMfion  of  tignal:  Indicatas  the  direetioD  Sn  whieh 
in  which  the  iiigiuil  is  impeded  by  trees,  buildmgn.  and  other  aolid  ebJecte.  DuUaue .-  Indicate  the 
the  sigiiftl.  Angle :  Refers  to  the  angie  made  by  the  dut)ction  in  which  the  sound,  is  trareliae  to  the 
aoundbe  travelmg  to  the  observer  against  the  wind,  the  angle  is  0;  if  it  betravelingacrosa  tJM  wind. 


Station. 


Libby  Islands,  Me. : 

.^une,l««» 

January   28,    1804 
(XI). 


Do 

Do 

Do 

Petit  Mmtan,  Me. : 
June 2, 1883  ... 


Do 

November  10.1893 
(XII).« 


Do 
Do 
Do 

Do 
Do 

Do 
Do 
Do 

Do 
Do 


Korember  20, 1808 
(Xll).* 


Do 
Do 
Do 

Do 
Do 
Do 
Do 

Do 
Do 
Do 

Do 
Do 
Do 
Do 

Do 
Do 
Do 
Do 


Character  of  signal. 


Do 

Mount  Desert  Bock, 
Me.: 
November  21,1803 
(XLII).« 

Do 


10-inoh  whistle 
do 


.do 
.do 
.do 


Bell  A  (000  pounds)  on 
Myrtle. 

io-inch  whistle 


.do 
.do 


8-lnch  Whistle  on  Myr- 
tle. 

10-inch  whistle 

8-inch  whittle  on  Myr- 
tle. 

-...do 

10-inch  whistle 

8-inoh  whistle  on  Myr- 
tle. 

10-inoh  whistle 

8-inch  whist^  on  Myr- 

....do 


B6U  B  on  Myrtle 

10-inch  whistle 

8-inch  whistle  on  Myr- 
tle. 

Bell  B  on  Myrtle 

10-inoh  whistle , 

BellBonMyrtle.... 

8-iucb  whistle  on  Myr- 
tle. 0 

10-iiich  whistle 

do 

8-inch  whistle  on  Myr- 
tle. 

10-inch  whistle 

....do 

....do 

8-inGh  whistleon  Myr- 
tle. 

10-lnch  whistle , 

....do 

....do 

8.inch  whistle  on  Myr- 
tle. 

....do 


Third-class  Da  bo  11 

trumpet. 
8  inch  whistle  on  Myr- 
Ue. 

Do Bell   B  (060  pounds) 

on  Myrtle. 

Do ;  Third-clasa  Daboll 

trumpet. 

Do '  64uch  whistle  on  Myr- 

I      tie. 

Do BellBonMyrtle 

Do 8'inch  whistfe  on  Myr 

tie. 
Do...- BellBonMyrtle 


Pressure  or 
blows. 


200  ft.  lbs 


....do 
50  lbs. 


do 

do 

85  lbs. 


50  lbs. 
35  lbs. 


....do 
50  lbs. 
35  Iba. 


50  lbs. 
35  lbs. 


.do 


50  lbs. 
85  lbs. 


60  lbs. 


35  lbs. 


50  lbs. 

do 

35  lbs. 


50  lbs. 

do 

...do 
35  lbs. 


50  lbs. 

do 

....do 
85  lbs. 


do 


51bs 

35  lbs.... 
15U  ft.  lbs 

5  lbs 

35  lbs.... 


150  a.  lbs 
35  lbs 


Direction  of 
signal. 


S 

S 


S 
S 
S 


Direction  of  oV 
stmoCian. 


W 

£.  to  S 


E.toS 

E.toS 

NW.  by  N 
SE.by& 

E.toS 

yyvr.  and  SSE 


and 


K.andS 

E.to5 

BSRand  Wirw., 

B.toS 

SSW.andKKE... 

NE.a]id  8W 


ITE 

E.to& 

NW.and  SE. 


SW 

£.toS... 

W 

E.and W 


E.toS 

ESB.andWNW 


E.toS 

E.toS 

"BttoS 

NW.and  SB. 


E.toS 

KtoS..: 

E.toS 

£.by  8.  and  W. 

bvN, 
ESfeandWNW.. 


SW 

NXW.andSSB. 

SSE 

SW 


N. 


N.,E.,and  W. 


£..K.,and  S. 
N.andMW.. 


K.andNW 

N.andKW 

KE.by£.aiidSW.i 
by  W. 

N.and  KW 

WSW.andlbNC 


£.and  W 

N.and  NW 

SSW.aadKITK...) 


N.and  NW 

ESKandW^'W.. 


NW. 


SB. 


SW 

K.andKW* 

SW.aadKB 


SE 
N.sndNW 

E 
N.aiidS.'!'. 


N.andKW 

N.andNW 

NKKandSSW... 


N.andNW.. 
N.aodNW.. 
N.andKW.. 
NE.aad  SW. 


N.andNW 

N.andNW 

N.andNW -, 

N.b>'E.aiid&ky 

NNELndSSW.-.] 

1 


NB 


ENRandWSW. 


NNW 
NE... 


NW.and  SB SW.andNB. 


NW SE 

E3E.aiidWNW..    NNE.andSSW. 


150  ft.  lbs 


*  Echo  heard  from  N.  end  of  Libby  Islands. 


ESE !  WNW. 

>Bunntng. 
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ob99naiion9. 

the  Mgnal  at  the  stftHon  points,  or  la  nnobatraoted.  JHrecHon  qf  obHruUUm :  Indioatea  the  direotion 
distance  of  the  observer  trom  the  signal.  Direction :  Indicates  the  direction  of  the  observer  from 
obserTer,  and  the  direction  from  which  the  wind  is  blowing,  in  points  of  the  compass;  1.  o.,if  the 
it  is  8  points ;  if  It  is  traveling  with  the  wind,  it  is  16  points.] 


Time  of 
day. 


9.00  a.m. 
8. 40  a.  m. 


8.65  a.m. 
9. 10  a.  m. 
9l  65  a.m. 


1. 28  p.  m. 

1. 29  p.  m. 
2.46  p.m. 
2.48  p.m. 

3. 10  p.  m. 
3. 24  p.  m. 

3. 40  p.  m. 
8. 48  p.  m. 
4. 09  p.  m. 

4.80  p.m. 

4.30  p.m. 

9. 34  A.  St. 


9.34  a.m. 
9. 86  a.  TO. 
9.63  a.m. 

9.53  a.m. 
10.10  a.m. 
10.24  a.m. 
10.31a.m. 

10.46a.m. 
10.13a.m. 
11.17  a.m. 

11. 20  a.  TO. 
11.30  a.m. 
11. 6fia.TO. 
U.  65  a.m. 

12.34  p.m. 

12. 39  p.m. 

12. 65  p.  TO. 

1.  U  p.  m. 

L 17  p.  m. 


9.58  a.  m. 

10.20  a.  m. 

10.29  a.  m. 

10.53  a.  m. 

11.06  a.  m. 

11.06  a.m. 
11.17  A.  m. 

11.21  a.  m. 


Aadibil 
ity. 


None 
Limit. 


...do  ., 
Plain. 
Limit. 

Plain. 


...do  .. 
Sandom 


Limit.. 
.. .do  ... 
...do ... 

Random 
Limit . . 

. .  .do  . . . 
...do  ... 
Bandom 

Limit.. 
. .  .do  ... 

...do... 


...do  ... 

. . -do  ... 

Plain.. 

...do  ... 

Limit.. 

— do  ... 

...do... 

. .  .do  . . . 
Random 
Limit,  i 

• 

Random 

Limit.. 

...do  ... 

...do... 

Random 

Limit . . 

...do  ... 

Plain.. 

. . . do  . . . 


Limit.. 
...do... 
...do ... 
...do... 

X'aint.. 

...do ... 
Limit.. 

,..do ... 


Dis- 
tance 


MOet 


4 

4 
4 

3 

6 

5 
8i 

3i 
5 

H 

4 


3 


3 


Direction. 


N.byE. 

N.byB. 


NK... 
SB.... 
WSW 

S 


Wind. 


Veloc- 
ity. 


KnoU. 


'    12 


NE 

NE.byE 
SW.byW, 


ENE  . 
WSW 


w 

B 

WNW. 


BSE... 
WNW. 


NW 


NW 

SB 
NW.byN 

NW.byN 

SSE 

N 

N 


s.... 

S3W. 

NN£ 

8SW. 

ssw. 
sw.. 

NE.. 


3| 
2 


WSW  . 
WSW  . 

w 

£.byS 


BSE 


W... 
ENE 
ENE 
8W.. 
NE.. 


NE.. 

NNE 

NNE 


jAn- 
Direction,  gle. 


Calm. 
ENE 


BNB. 
ENB. 
ENB. 

SW.. 


SW.... 
WNW. 

NNW. 
NW.... 
NW  .... 


n 


19 


19 


jy^ 


N.byW  .. 
N 


N.byB. 
N.byE. 
N.byB. 

N.byB. 
N.byB. 

NNE... 


NNE 
NNB 
NNE 


11 


2 

6 

16 


4 
10 

10 
9 
7 

7 
10 

9 

7 
7 

9 

7 


6 

10 

5 


NNE 5 

NNB 12 

NNE.-..  •» 

NNE.... 


NNE 
NNB 
NNB 

NNB 
NNB 
NNB 
NNB 

NNB 
NNB 
NNB 
NNB 

NNB 


7.3 


W 


j    (*) 


(*) 


SW 


14 

16 

0 

16 

16 

14 

2 

12 

12 

10 

7 

8 


0<e 


9     - 


Ba- 
rome- 
ter. 


•B 


J}eg 


40 


37 


*  •  •  • 


83 


37 


34 


36 


82 


Inebm, 


Sea. 


40 


30.07 

30.07 
30.07 
80.07 

30.07 
80.07 

80.017 
80.07 
80.07 

30.97 
80.07 

29.88 


29.88 
29.88 
29.88 

29.88 
29.88 
29.87 
29.87 

29.87 
29.87 
29.87 

29.87 
29.87 
29.87 
29.87 

29.88 
29.88 
29.88 
29.88 

29.88 


30.11 
30. 11 
30.11 


Long  swell 


Smooth 


.  .do . 
...do .. 
. .  .do . . 

...do., 
...do. 


>  «  •  •  •QO  •  • « ■ 

>  m  m   •   bUV     •   •  ■  « 

I  ■  *  •  •Ov    •  •  •  « 

I    «   «  «    •  ««V'     •   •  •  ■ 

.. ..do  .... 

Bough; 
running 
irt.high 

do  .... 

. . . .  .do  . . . . 

•  •  •  •  •  uO  •  •  ■  fl 

•  •  •  •  •  0%P  ■  ■  •  « 
I  •  •  •  -  QU  •  •  •  I 

....do 

do  — 


....do 

...do 

....do 

— do 
....do- 
— do 
— do 


....do. 
I  .V . .do  . 

do . 

.....do . 

do  . 

Smooth 
.....do. 
.  ....do .. 


Sky. 


30.19  ! do.. 

i 
30.19  i do. 

30.19  I do.. 

30.19  - do.. 


^  Lower  current. 


30.10   do 

-*  Upper  current. 


Thick  fog. 
Clear;  mist 

nearhor- 
icon. 

Do. 

Do. 

Do. 


Clear. 

Do. 
Do. 
Do. 

Do, 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

C  1  ondy : 
cirrus  and 
cumulus. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 


Cloady, 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
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Table  of  oimrH 


Station. 


Moant  Deaert  Rock, 
Me— Con  tinned . 
yovember  21, 1893 
(XLII).' 

D6 

Do 

Do 


Do 

Do 
Do 
Do 
Do 
Do 
Do 
* 

Do 
Do 

Do 
Do 
Do 

Do 
Do 


Do 
Do 

Do 
Do 
Do 

Do 
Do 

Do. 
Do 


Do 

Do 

&reat   Duck   Island, 
Me.: 

Jane  1,1804 

Deer  Island    Thor- 
ooghfare,  Me.: 
iTnne    2,    1894 
(XXXVni). 

Do 

Goose  Kocks,  Me. : 
Jane     2.     1894 

(XXX  vni). 

Do 

Do 

Do 

Matinicns  Rock.  Me. : 
September  27, 1893> 

Do 

MatiniouH  Rock, Me.: 

May  31, 1894 

Bear  Island,  Me. : 

June  1, 1894 

Whitehead,  Me. : 

September  8,  1893 
(XIV). 

Do.> 

September  9,  1893 
(XV).i 

Do.» 

Do.« 

Do 

Do.* 


Character  of  si^al. 


Third-class  D aboil 

trnmpet. 

do 

Bell  Bon  Myrtle 

8-inch  whisfle  on  Myr- 
tle. 
Third-class  Dab  oil 

trumpet. 

do 

do 

do 

../.do 

do 

8-inch  whistle  on  Myr> 

tie. 

do 

Third-class  Dab  oil 

trumpet. 

do 

do 

8-inch  whistle  onMyr- 

tie. 

.....do 

Third-class  D aboil 

trumpet. 


.do 


8-inch  whistle  on  Myr- 
tle. 

do 

Bell  B  on  Myrtle 

Third-class  Dab  oil 
trompet. 

do 

8-inch  whistle  on  Myr- 
tie. 

Bell  Bon  Myrtle 

Third-class  Da  bo  11 
trumpet. 


.do 
.do 


10-inch  steam  whistle. 


Fog  bell 

do... 

do... 


Pressure  or 
blows. 


5  lbs. 


do... 

150  fL  lbs 
85  lbs 


5  lbs. 


do 

do 

do 

do 

....do 
35  lbs. 


do 

5  lbs.. 


do 

do 

35  lbs.. 


.do 


5  lbs 


.....do 
85  lbs.. 


do... 

150  ft.  lbs 
51bs 


....do 
35  lbs. 


150  ft  lbs 
6  lbs 


.do 
.do 


.do 

do 

.do 


Bell  B  onMyrtie. 
do 


10-inch  steam  whisUe. 

Fog  bell 

10-inoh  whistle 


.do 
.do 


.....do 

Bell  A,  9(K)  pounds. 

10-inch  whistle 

do 


do. 

9  ft.  lbs 


.do 


Y 


80  ft  lbs . 
lo... 


45*lbs 


do 
do 


do,... 

17a|ft.lbs 
45  lbs.... 


.do 


Direction  of 
signal. 


SW. 


SW 

W 

ENE.andWSW. 

SW 


SW 

SW 

SW 

SW 

SW 

NE^and  SW. 


SSW.andXNE 
SW 


SW 

SW 

If.  and  S 


NW.  and  S£ 
SW 


SW 

NW.and  SE. 


E.  and  W 

W 

W 


W 

EirE.andWSW. 


ENE 

SW.. 


SW. 

SW. 


s 


w 
w 

s. 


s 
s 
s 


Directian  at  ob- 
struction. 


ESE... 
WNW. 


SW. 


NE 


NE 

E i 

NKW.andSSB 


KE 


NE 

NE 

NE 

NE 

NE 

SE.aadKW. 


WNW.awlESI. 
NE 


NE 

NE 

E.  uid  W. 


SW.andXE. 
NE 


NE 

NE  and  SW..— . 


S.  and  N. 

K 

E 


£ 

NNwVandSSB 


WSW 
NE... 


NE 

NE 


N. 


S. 
S. 

S. 
N. 
S. 
S. 


E 

E 

N.andE. 

N.andE. 
N.andE. 
N.andE. 


WNW. 
ESE... 


NE 


N.andirW. 

N.andNW. 
N.aod  KW. 


N.  andKW.. 
E.,S.,MldW. 

N.amftrW- 
N.andKW.. 


'  Running. 


'Moderate. 


•Ugbt. 
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fjon«^— Continned. 


Time  of 
day. 


11.84  a.  m. 

12.24  p.  so. 
12.34  ]>.in. 
12.'dQp.m. 

12JS3p.xii. 

1.01  p.  m. 

1.08  p.  m. 
1.05  p.  m. 
1.07  p.  m. 

1.09  p.  m. 
1.11  p.  m. 

1.38  p.  m. 
1.45  p.  SL 

1.48  p.  m. 
2.04  p.  m. 
2.11  p.  m. 

2.30  p.  m. 
2.30  p.  m. 


2.50  p.  m. 
2.57  p.  m. 

3.07  p.  m. 
3.17  p.  m. 
3.20  p.  m. 

3.89  p.  m. 
3.30  p.m. 

3.30  p.m. 
4.02  p.  m. 


4.20  p.m. 
4.47  p.  m. 


4.30  p.  m. 
4.60  p.  m. 


AudibU- 
ity. 


Limit... 

.  .Cdo . . . . 
Plain... 
...do .... 

Limit... 

...do . ... 
Silent. . . 
Random 
SUent... 
Bandom 
Limit... 

Plain . . . 
Bandom 

Limit... 
, . .do .... 
.m.Ao .... 

. . .  do .... 
...do .... 


...do .. 
...do.. 

Plain. 
...do.. 
Limit. 

...do .. 
Faint . 

...do.. 
Limit. 


MiUs. 
1 

l{ 

2 
2J 

0| 


I>is- 
tanoel 


.do 
.do 


Heard .. 


Limit. . . 


.do. 

.do. 

.do. 
.do. 
.do. 


.  .do 
..do 


5. 56  p.  m. 

8. 80  p.m. 
7.06  a.m. 

7.36  a.m. 

9. 55  a.  m 
10. 18  a.  m. 
11. 28  a.  m 


.do.... 
.do ... 


Faint. 

Limit. 
Faint, 


il 


Direction. 


SSW. 


s 

K 


SSE 


SE... 
SB... 
SB.. 
dB.  . . 
BE. . . 


WNW. 

BSE... 


ESB 
B... 
W.. 


SW.byW. 
NE 


NE.bvN. 
8W.  by  S  . 


S. 
8. 

N. 


NNW 

SSE  .. 


0* 


H 
H 
oj 
1 

2 
2 


SSE 


WNW. 
SW.... 


Wind. 


Veloc- 
ity. 


Knots. 
5 


1TNB 


SSW. 

N.... 

w... 


w. 

SE. 
NE 


SSW 
SSW 

NNE 

ENE 


3|  SW.byW 


3* 

7 


NE 
NE 


Plain...  5  NE 10 

Limit...  2J  NE 10 

...do....  3i  NE 

Bandom  5  NE.  by  E 

<0n  Clover,  N.  side  of  Wbitehoad. 


0 


17 


17 


16 


Direction. 


SSE 
SSE 
SSE 

SSE 


An- 
gle. 


Dsg 

2 

2 

14 
16 


Shifting 
.....do .. 
.....do... 
....  .do... 

do... 

do.. 


do 
.do 


do 


NW 
NW 


SSW 


SW 
SW. 


SW.byW. 
SW.byW 
SW.byW. 

WSW... 
WSW... 

WSW.... 
WSW..., 


W.byS 
W.byS 


(') 


10 

5 

10 


(•) 


SW. 


P.C 


12 

4 


SSW. 
SSW. 
SW.. 


SW. 
SW. 
SW. 


ENE. 
ENE. 


6 
9 


SW 

SW 

WNW.... 

WNW.... 
WSW  ... 


WNW....    10 
WNW....    10 

WNW....    10 
W I  13 


14 


15 
1 

5 

5 

11 

8 
8 

8 
6 


3 
3 


14 

0 
14 

4 

4 

8 
16 

12 
12 

14 

14 

5 

10 
14 


Ba. 

romo- 
tor. 


Deff  Jnehe$, 
30     30. 17 

....    30.17 

80.17 

....    30.17 


41 
41 


42 


43 


42 

41 


40 


68 


53 


69 


30.15 

30.15 
30.15 
80.16 
30.15 
30.15 
30.15 

30.15 
30.18 

30.18 
30.12 
30.12 

30.12 
30.12 


30.12 
80.12 

30.12 
30.12 
30.10 

30.10 
30.10 

80.10 
30.10 


do.  00 
30.09 


29.21 
29.21 


Soa. 


Smooth . . . 

do .... 

.....do  .... 

a  *  •  ■  ■UO    «  «  «  • 

Slight  chop 


.do 
.do 
.do 
.do 
.do 
.do 


do 
.do 


,...do 
...do 
...do 

...do 
— do 


.. ..do  . .. . 
....do  . .. . 

....do  . ... 
....do 

I «  .  .  .CIO  .  .  . . 

I . . . .  do  . . . . 
.....do  .... 

do 

Wave 
heights, 
Ifoot 
do 

I    •    •    «    B^lV      ■    •    •    I 


Sky. 


29.98 

20.98 
31.03 

31.03 
31.03 
31.03 


Bunning 
high. 


■ 


Smooth . . . 

. ....do  . ... 

..do 

. -do  . ... 
..do  .... 


31.03 
*  Fisherman  Island  Passage. 


Cloudy. 

Do. 
Do. 
Do. 

Light  snow. 

Do. 
Do. 
Do. 
Do.  . 
Snowing. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Clear;   cir- 
rus clouds 
to  E.  and 
NE. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 


Do. 
Do. 


Pleasant. 
Do. 


Cloudy. 


Clear. 

Do. 
Do. 
Do. 
Do. 


352 


B£PQST  OF  THE  LIGHT-HOUSE  60ABD. 


18M. 


Table  of  ob§ervc 


Station. 


Whitehead,  Me.— Cbn- 
tinaed. 
September  0.  1883 
(XV). 

Do« 

Do 

Do 

Do 

Do 

Do 


Do 
Do 


Do 

Do 

50 

Do 

Do 

Do 

Do 

Do« , 

September  28, 1808 
(XVI). 


Do 
Do 
Do 
Do 
Do 


Do. 
Do» 
Do. 
Do. 


Do 
Do 

Do 
Do 
Do 
Do 
Do 
Do 


Do.... 

Do.... 
June  13,  ISM 
June  19, 1894 


Do 

Jnne  21,    1894 
(XVII). 

Do 

Do 

Otrin  Head,  Me. : 

September  7,  1893 
(XVIII) . 

Do« 

Do» 

Do 

Do 

Do 

Do 


Do* 
Do* 
Do. 
Do. 


Do 


Character  of  signal. 


10>inoh  whistle 


.....do 

BoUA 

lO'inch  whistle 

....do 

....do 

....do 


.do 
.do 


.do 
.do 
.do 
.do 
.do 
do 
do 


Pressure  or 
blows. 


45  lbs 


do... 

178  ft  lbs 
46  lbs.... 

do... 

.....do... 
do... 


.do 
.do 


.do 
do 
.do 
.do 
.do 
.do 
.do 


Bell  A 178ftlbs 


lO'inQh  whistle 


.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 


45  lbs. 


8-inch  whistle  on  Myr* 
tie. 

10-inch  whistle 

8-inch  whistle  on  Myr- 
tle. 

Bell  B  on  Myrtle 

10-inch  whistle 

do 

2,000-no|ind  bell 

10-incn  whistle 

8-ineh  whistle  on  Myr- 
tle. 

do 

2,000.ponnd  bell 

10-1noh  whistle 

^0 


.do 
.do 

.do 
.do 


Fo|^  bell,  1, 200  ponnds 


Bell  A 

do 

Fo^  bell,  1,200  pounds 

do , 

do 

do 


.do 
.do 
.do 
.do 
.do 


.....do.. 
.....do*.. 
,  ....do*. 
96  lbs... 


45  lbs 
35  lbs 


150  ft  lbs... 

45  lbs 

. ....do ...%.. 
tremendons. 

45  lbs 

85  lbs 


.do 


46  lbs 
...do 


45  pounds. 


178  ft  lbs. 
.....do.... 


Bell  A... 

do... 

Fog  bell. 
...Tdo... 


Bell  A. 


178  ft.  lbs. 
do.... 


178  ft  lbs. 


Plreotion  of 
signal. 


S 

S. 

K 

8. 

S. 

8. 

8. 


8 
8 


8. 
8. 
8. 
8. 
8. 
8. 
8. 
K. 
8. 


8 

8 

8 

8 

S 

8 

8 

8 

8E.andNW 


8 

SB.andNW 


NW 

8 

8 

B 

8 

SB.attdKW 


S£.  and  NW 

E 

S 

S 


8 


SE. 


E.. 
W. 
8E. 
SE. 
8E. 
SE. 


E.. 
E.. 

SE. 
SE. 


£ 


Direc^iop  of  ob- 


N.andXW 


K.ttidNW.. 

E.,S.,aDdW. 
N.sndlTW.. 
KandKW.. 
N.aadlTW.. 
N.andirw.. 


S.uA'KW ., 

ir.aiidirw 


K.andirw 

N.andNlV 

K.  and  11^ 

N.andirw 

If.andNW 

K.andirvr 

If.andlirW 

K.aadNW 

N.andXW 


K.andirw 
V.andKW 
K.andirw 
K.andKW 
K.andNW. 


K.aadKW 
K.andKW. 
N.andKW 
KX.aiid8W. 


K.andirw. 
KX.andSW 


SE 

K.andirw.. 
K.andmr.. 

W 

K.andKW. 
KKandSW 

KKandSW 

W 

K.andKW. 
K.andKW. 


m 


" 1 

W J 

E 

W J 

W 4 

W 

w 

w 

w 

w - 

w -■ 

w , 

*  Kear  Two-Bosh  Island.       *  On  Clover,  SW.  of  Whitehead.       >  In  Seal  Harbor,  behind  hilla. 
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HoJM—Contiiiaed. 


Tiaieof 
day. 


11.50  a.m. 

12.  IS  p.  m. 
12. 15  p.  m. 
1140p.m. 
12. 44  p.m. 
12.50  p.m. 
2.36  p.m. 


8.15  p.m. 
2.20  p.m. 


2.27  p.m. 
2.41p.m. 
2. 66  p.  m. 
4.12  p.m. 
4. 46  p.  m. 
4. 00  p.  m« 
5.01p.m. 


7.26  a.m. 


7.44  a.m. 
&  00  a.m. 
2.20  a.m. 
0.06  a.m. 
0. 16  a.  m. 

0. 23  a.  m. 

0. 82  a.  m. 

12.00  p.m. 

2.00p.m. 

8.04  p.m. 
2w04p.m. 

8.06ip.m. 
2.30  p.m. 
a.  80p.m. 
ii  10  p.  m. 
4.22  p.m. 
4. 26  p.m. 

4.20  p.m. 
4. 86  p.  m. 

0. 80  a.  m. 
7. 40  a.  m. 


9. 00  a.  m. 
12.86  p.m. 

3.00  p.m. 
B.  83  p.m. 

11.16  a.m« 

11. 2S  a.  m. 
12.10p.m. 
12. 16  p.  m. 

2. 21  p.  m. 

2.8ap.m. 

8. 50  p.  m. 

8. 06  p.  m . 
3. 09  p.  m. 
3. 13  p.  m. 
8.47  p.m. 


AodiMI- 
Ity. 


Limit... 

Plain..  . 
Kandom 
Bilent... 
. . .  do  . . . . 
FaiDt... 
Silent... 


.do 
.do 


*  •  m  UO    •  •  •  • 

Limit... 
Random 
Limit... 
Silent  .. 
Random 
Silent  .. 
Faint . . . 
Random 


Limit... 
Silent... 

>  m  *Uw    •  •  •  a 

. . .do  . . . . 
. . .do  . . . . 

Plain... 
Silent... 
Limit . . . 
Random 

. .  .do  . . . . 
. ..do  .... 

I  .  .  U  V  .  .  .  « 

. .  .do  . . . . 
Umit , . . 
Faint . . . 
. ..do  .... 
. ..do .... 

Plain... 
Faint... 
Plain... 
Faint... 


. . .do «... 
Plain... 

Limit . . . 
Ikandom 

Limit... 

. . .do .... 
. .  .do  . . . . 
. .  .do  . . . . 

•  ■  vUV  •  ■  •  « 

. . .  do  . . . . 
.  .do  . . . . 

. .  .do  . . . . 
. . .do  .... 
. . .do  .... 
. .  .do  . . . . 


tanee 


? 

I 


? 


10 
10* 


Wind. 


Direetion.  y^,^. 
ity. 


Direction. 


An- 
gle. 


.» '• 


B 


8W 

SW 

8W 

SW 

SW.byS 

SW.byS 

SW.byS 

SW..:.. 

NX 


NB. 

NE. 

NE 

KE 

NE 

KE 

N., 
NE 
SW 

NE 
SW 


12 

10 
11 
12 


23 


SW.. 

NE.. 

NE.. 

8SW 

SW.. 

NE.. 


NE. 

NE. 


NE. 
NE 

SW 
SW 


20 
20 


3 
1 


Deg 
WNW....t  14 


2|  SE. 


SE... 
SE... 
SE... 

NNE 
NNE 
SE... 


SE. 
SE. 
SE. 
E.. 


3.52p.m.     Faint...         3|   E. 
*  On  Clover. 

8253  L  H 23 


6 


WSW . . . 
W8W... 
SW.byW 
SW.byW 
WSW... 
SW 


SW 

SW 


SW 

SW 

SW 

SW 

SW.  byS. 
SW.byS. 

SW  

SW 


NNE 

NNE 
NNE 

NNE 
NNE 

I  NNE 
NNE 
NNE 
2WB 


NNE 

NNE 

•NNE 

N.... 
N.... 
N.... 


N.. 
N.. 
SE. 
SW 


SW 
SW 


Calm 
SE... 


10 


SW., 

S... 

s ... 

£SE 

£S£ 

S8E 

SSB. 
SSE 
SSE. 
S... 


10 
10 
1 
2 
0 
0 


0 
0 


0 
0 
0 
0 
0 
0 
1 
0 


IHg 


NNB 2 


2 
2 
2 
2 
2 

2 
2 

2  i  40 
14     50 


17  ;  NNE 2 

NNE 14 


14 

2  I 
14  ; 
12  I 

4' 

4 
12 

8 
16 


16 

16 


8 


SW !    8 


8 

4 
4 
8 
8 
2 

2 
2 

2 
8 


66 


53 
58 


Inch$9, 
31.03 

31.08 
81.03 
31.03 
31. 03 
81.08 
31.03 


81.08 
81.08 


81.03 
81.06 
31.08 
81.03 
81. 0:^ 
•31.08 
31.03 
81.03 
80.18 


80.13 
30.13 
80.18 
80.18 
30.13 

80.18 
80.18 
80.13 
80.13 

80.13 
30.13 

80.18 
80.18 
80.18 
80.13 
30.13 
30.18 

80.13 
30.13 
80.86 


Smooth 


do 

do 

do 

do 

do 

.  • . .  .do 


.do 
.do 


. . . . .do  . 

do  . 

do. 

do  . 

do  . 

. ...  .do . 

.....do . 

do . 

Wa^ea    1 
foot  high 


.•■••do 
.....do 
.....do 

do 

do 


59 


30.16 

30.19 
.80. 10 

30.2 

30.2 
30.2 
30.2 
30.2 
80.2 
80.2 

30.2 
80.2 
30.2 
30.2 


do 

do 

Rough 
do 


.....do . 

. . . .  do  . 

. . ...do . 
> . . .  .do  . 
.....do  . 

do . 

do. 

. . . . .do  . 

.....do . 
.....do  . 
Smooth 
.....do . 


Smooth. 


.do 
.do 


Sky. 


Choppy . . . '  Raining. 


....do 
....do 
.....do 
. ...  .do 
.  ...do 
....do 

do 

do 

do 

...do 


8    •  30.2     do  . 

*  Clover  turned  with  tide. 


Clear. 

Bo. 

Do. 

Do. 

Do. 

Do. 
Cirrus 
olouda 
inNE. 

C  i  r  r  nn 
stratus 
ihW. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

l}o. 
Showery, 
air  damp 
and  disa- 
greeable. 

Do. 

Do. 


Commenced 

raining. 

Raining. 

Do. 

Do. 

Heavy 

mist. 

Do. 

Do. 

Do. 
Da 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Clear. 
Foffgyand 
clear,  si- 
te mat- 
ing. 
Do. 
Slight  fog. 

Dense  fog. 
Do. 


Do. 

Do. 

Do. 

Do. 

Do. 
Ralnin  g 
hard. 

Do. 

Do. 

Do. 

Rain  and 

hasy. 

Do. 
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TiMe  of  obitna 


Station. 


Owls  Head,  Me. —Con- 
tdnaed. 
September,  7,  1893 

rtviu.) 

Do 


Do 

Do 
Do 
Do 
Do 


Do 

Do 

Do 

Do 

Do 

September  8,  1883 
(XIX). 


Do» 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do... 

Do 

Do 

Do 

Do 

Junel3,18M(XX). 

Do 

JimeU.18M(XX). 

Jane  19,  1804 

Penobscot  Bay,  Me. : 
June    14,    1894 
(XXD.« 

Do 

Do 

Do 

Do« 

Manana  Island,  Me. : 
June   21,    1894 
(XXII). 

Do 


Cnokolds  fog  signal. 
Me.: 
November  16, 1893*. 


June  21.    1894* 
(XXni). 

June  22. 1804 

Fond  Island,  Me. : 
September  14, 15, 
and  17,  1893.* 
Segttin,  Me. : 

September  14, 1893 
(XXIV).* 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Character  of  signal. 


Fog  bell 

do.. 

Bell  A.. 


PreMure  or 
blows. 


do... 

Fog  bell. 

do... 

Bell  A... 


FogbeU 

....do 

do 

Bell  A 

FogbeU 

Fog  bell,  1,200  pounds 


Bell  A 

do 

FogbeU 

BeB  A 

do 

do 

do 

do 

FogbeU 

...Tdo 

do 

BeU  A 

do 

FogbeU 

FogbeU,  1,200  pounds 

do 

do 

....do 


8*inch  whlstieon  Myr- 
Ue. 

do 

do 

....do 

do 


First-class  Daboll 

trumpet. 
....do 


Thlrd-class 
trumpet. 


DaboU 


176  ft.  lbs. 


do 


178  ft  lbs. 


178  ft.  lbs. 


178  fL  lbs 
do.... 


178  fL  lbs. 

do.... 

do.... 

do.... 

do.... 


178  ft.  lbs. 
do.... 


35  lbs 


do 
.do 
.do 


5  lbs 


4  lbs 


.do 
.do 


.do 


Direction  of 
signal. 


SE. 
SE. 
E.. 


£.. 
SE. 
SE. 
E.. 


SE. 
SE. 
SE. 
E.. 
SE. 
SE. 


E.. 

SE. 
E.. 


E.. 
E.. 
E.. 
SE. 
SE. 
SE. 
E.. 
B.. 
SB. 
SB. 
SE. 
SE. 
SE. 


E.and'W 


SKandXW 
SE.andNW 
E.andW  ... 
E. and  W ... 


W 


B.byK 


E.byN 


FogbeU E 


10-lnch  whistle ;  60  lbs '  W 


.do 
.do 
do 
.do 
.do 
.do 
do 
.do 
.do 


I 


do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


W 
W 
W 
W 
W 
W 
W 
W 
W 


Directkioofob- 
stmcUoD. 


W 
W 

w. 

w 
w 
w 
w 
w 
w 


w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

w 
w 
w 
w 
w 


K.andS 


•1 


SW.andKZ 

SW.andNE 

K.andS  i 

N.andS i 


N£.andS 


W 


W 


W 


N. 

v. 

N. 
N 
N. 
N. 

N. 
N. 

N. 


» On  Clover. 


'Biuuung. 
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XUp.111. 

lUndom 

H 

4.CB    to 

-.do.... 

H 

Limit... 

10.  win.. 

...do.... 

, 

...do... 

■iZ-s 

: 

a 

Pl»lD... 

ll.»I».m. 

FklQt... 

H 

1S.10P  m 

8.00p.ni. 

Limit... 

" 

».»p.in. 

...do.... 

H 

l.Mp.».. 

Limit... 

^ 

■.lOp-m. 

Limit... 

•  n 

3.M..I11. 

...do.... 
...do.... 

...do.... 

1 

lUndom 

im 

?ss-- 

I 

!.27p.n.. 

* 

S8W.. 

ssw.. 

NHE.. 


.  NKW.. 
.  KMW., 
.   KNW.. 

NNW.. 
.   MNW.. 

WNW.. 

HHW.. 

KNW  . . 
.  KMW.. 

.  mtw .. 

.   NNW.. 

.  tmw .. 

.   NNW.. 
MTiW 


S.byK... 

.     B«flliDl 


boavy 

aveU. 


B.byE  .. 
8.  by  E  . . 
8.byB.. 

38W.... 
*  Oba«Tt«d  fnim  top  ot  Mount  UagnnUoook. 
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Tmkle»f 


Segain.  Me.-C(nit*d. 
8ept0mber  14, 1883 

Bto do 

SefrtemW  1$,  10B3   do* 

(XXIV).  I 

Do do 

Do I do 

Do*. ' do 

Do do 

Do do 

Do do 


10-inch  whiatle 50  lbs W 


September  17, 1803  do 

(XXV). 

Do i do 

Dfi I do ■ 

Do ! do 

September  14, 1803    8-iDch  whittle  on  Myr- 


rxxrv). 

Do 

Do 

8eptember*15, 18C  J 
(XXIV). 

Do 


September  17, 1803 
(XXV). 

Hay  30. 1804 

Jnne  22,    1804 
(XXVI).» 

Do 

Halfway  Rock.   Me.: 
Junel2.1804(XX). 

Do 

Do 

Do 

Cape  Elizabeth,  Me. : 

May  24. 1873 

Do 

September  11, 1803 
(XIV). 


tie. 
BelLA 

do 

do 


8-inch  w  hiatle  on  Myr 
tie. 


10-inch  whistle 
do 


do 


'Fog  beU 
....Tdo.. 

I do.. 

'  ...do.. 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

September  12, 1803 
(XXVII-XXVIII) 

Do 

Do» 

Do 


Bell  A  on  Myrtle . 

do 

Second-class  siren 


Do 
Do 

Do 
Do 
Do 
Do 
Do 
Do 


Do. 
Do. 
Do* 
Do* 
Do. 
Do. 
Do. 
Do. 


Do 
Do 


.do*, 
.do. 
.do. 
do. 
.do. 
do. 
.do. 
.do. 


do 

....  do 

do...., 

12-inch  whistle 

8-inch  whistle,  on  Myr 
tie. 

BeUA.Mrrtle 

12|inch  whistle 

do 

Seooud-class  siren 

12.1nch  whistle 

8-inch  whistle, on  Myr- 
tle. 

Bell  A,  Myrtle 

do.... 

do 

12-inch  whistle 

do 

do 

Second-class  siren 

8*inoh  whistle  on  Myr- 
tle. 

Bell  A,  on  Myrtle 

Second-class  siren 


.do. 
.do. 

.do. 
.do. 
.do*, 
.do. 
.do*, 
.do. 

.do. 


W 


W. 


w 

I 

do i  W 

do I  W 

do ,  W....^. 

351bs £.andw 


178ft.Ibs...>  E.byS 

do E.byS 

....do £.byS 


35 lbs £.l>y8 

do '  E.byS 


50  lbs I  W 

do t  W 


.do 


W 


55  lbs 


do 
do 
do 
do 
do 

65  lbs. 


t 


do*. 

do. 

do. 

do. 

36  lbs.. 


178  ft  lbs 
66  lbs.... 

do... 

do... 

....do... 
861bft 


17^  ft.  lbs... 

....do 

do 

65  lbs 

do 

....do 

....do 

86  lbs 


178  ft.  lbs 
66  lbs.... 


SW 
SW 
SW, 
SW. 


y.byW. 

s 

s 


s 
s 
s 
s 
s 
s 
s 


I  ••■••< 


s 

s 

s 

8 

N.byB. 


N 

8 

8.... 

8.... 

8.... 


byB. 


NNE 
NNE 
E.... 
8.... 
8.... 
8.... 
8.... 


X.. 
X.. 

X.. 

K.. 
X.. 
X.. 
X.. 
X.. 

X. 

• 

X.. 


X.aadS 


XW.sadS. 
XW.aadS. 

XTT.andS. 

XW.an&S. 


X 
X 

X 


XE 
XB 
XB 
XE 


X. 
X. 

X. 

Ivx. 

X. 
X. 

X. 


SSW.andXXE. 


SSW 
S.... 


•1 


X T 

X ' 

X - 

K       - 

wibyX.SBdB.kr8 

W.bvX.aDdB.^ 

X 

X - 

X 


WXW.aadBSB- 

WXW.asdSBJ"! 
WXW.sadR*- 
X.andS - 

X 

X - 

X 

ESR-aid^**- 


XXB 

X...- 


Running. 


*  Behind  Richmond  Island,  heard  between  11.50  and  U 
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«        I 


Time  of 
day. 


3. 38  p.  m. 

4. 40  p.  in. 
7. 15  a.  m. 

7. 31  a.  m. 
7. 38  a.  m. 
7. 43  a.  m. 
7.50a.in. 
8. 51  a.  m. 
0.15  a.m. 

8. 49  a.  m. 

9. 51a.  m. 
10. 15  a.  m.  i 
10. 55  a.  m. 

1.55  p.m. 

4. 46  p.  m. 


Audibll 
Ity. 


Silant... 

.. .do .... 
Random 

. . .  do  .... 
Silent... 
Limit... 
Bandom 
Limit. . . 

>  •  •  UC^  •  •  •  ■ 

...do .... 

.  ..do .... 
...do .... 
. . .do .... 
Faint . . . 

■ 

Limit... 


7. 48  a.  m. 
8. 25  a.  m. 


3.20  a.m. 
10. 20  a.  m. 


11.23  a.m. 


11.30  a.m. 
12.07  p.m. 
12.25  p.m. 

2:36  p.  m. 

2-39  p.  m. 

8.28  p.  m. 

4.88  p.m. 

8.45  a.m. 

8.50  a.  m. 
11.19  a.m. 
11.50  a.m. 
12  m. 
12         m. 

12  m. 
12.07  p.m. 
12.43  p.  ro. 

1.58  p.m. 

2     p.m. 

2     p.m. 


2 
2 


p.m. 
p.m. 


8.12  p.m. 
3.17  p.  m. 
3.27  p.  m. 
3.31  p.  m. 
3.06  p.  m. 


8.06  p.m. 
4.11  p.  m. 


Faint... 

. .  .do  . . ., 

Plain... 

Limit. . . 
, . .do  . . . . 

^aint . . . 

Limit... 

...do 

...do*  — 
Faint . . . 

Plain... 
Faint... 
Bandom 


.  ..do ... 
Limit. . 
...do... 
Random 
Limit. 
Plain . 
Limit. 
Random 

Limit. . 
...do... 
Random 
.  ..do .. 
Faint. 

Plain. 
Random 
Limit.. 
—  do ... 
.  ..do ... 
.  ..do ... 

...do ... 
Plain.. 
Faint.. 
Random 
...do.. 
Limit. 
. . . do  . . 
Random 

Limit. 
Faint. 


Dis- 
tance. 


MiUt 


01 
1 


w 


Direction. 


Wind. 


Vel(KJ- 
ity. 


Direction. 


An- 
gle. 


» 

S"     Ba- 
^o  rome- 
S  g     ter. 

h2 


8SW 


W.byB 
W.byS 


8 

SE 

8B.  by  S. 
8.byfc.. 
WNW... 


sw. 


w 

WNW... 
N.by  W, 
N 


m^ 


Knots. 


SSW. 


18  !  8£. 


25 


SE. 
SE. 
SB. 
SE. 
SE. 
8E. 


16 


SSW. 

SSW. 
SSW. 
SSW. 
HSW. 

SSW. 


H 

K.byE. 

WNW.. 
SSE... 


WSW... 


£.. 
SE. 
W. 

w. 


N.byW 
N.byW 
N 


NNE 
NE.. 
NNB 

N£.. 
NE.. 
8.... 

NNE 
KNE 


NE.byN. 
SW.  byW. 
W.byS... 
W.byS... 
E.byN... 


W. 


E.byN... 
'.byS... 
SW.byW. 
NKbyN. 

KNB 

SSW 


SSW  .... 
NW 

JNNW... 
K.bjE.. 
NNE  .... 
NE.  bv  N 
NE.bVN 
S.by  W.. 


S.by  W. 
E 


18 


25 

10 
2 

3 

3 


SE  .. 
SE... 
SSW. 


8 
8 
4 


ESE. 
NNE 

SSW. 

ESE. 


SW. 
SW. 
SE.. 


10 


6 
6 


2 
5 


5 


5 


SE 

SSE  ... 
S.byE. 
SW.... 
SW.... 
SW.... 
SW.... 
NE.... 


NE 


(•) 
(") 
(") 
(») 

(•) 

8eI!> 
SSW 
SSW 
SSW 

SSW 
SSW 
SSW 
SSW 
SSW 
SSW 
SSW 
SSW 


Deg 
0 


11 

4 
0 
1 
8 
14 
14 


4 

8 

18 

14 

16 


12 

12 

16 

16 
12 

4 

2 


11 
11 
12 


10 
10 
13 
16 
16 

4 
14 

2 


Deg 


61 


9 

15 

16 

0 

0 
10 
12 
15 
16 
IS 
15 

1 


1 
13 


31 


61 


Inehei. 
30.20 


59 
60 
67 


61 


65 


■  Varying  rapidly. 


SSW 

SW.byW. 

'Observer  at  Portland. 


65 


30.14 

30.14 
30.14 
80,14 
30.14 
80.14 
8L3 

30.1 

80.1 
80.1 
80.1 
80.20 

80.20 
80.20 
30.20 

30. 2Q 

80.1 


Sea. 


Sky. 


Rough . . 


Lowering. 


Wavee3ft. 

,..do . — 
...do .... 
, . .do  ....i 
, .  .do .... 
...do .... 
..do .... 


•  •  •  •  •  Ov  •  ■  •  • 

Rongh . . . . 

do  .... 

. . . .  .do  . . . . 
do 


30.84 
30.24 

30.08 
;  80. 08 
,  30.08 

80.08 


30.3 


30.3 
80.3 
80.3 
30.3 
80.3 
80.3 
30.3 
80.40 

80.40 
30.40 
30.40 
30.40 
30.40 

80.40 
30.40 
80.40 
30.40 
80.40 
80.40 

30.40 
80.40 
80.40 
30.40 
30.40 
30.37 
30.  37 
30.37 

30.37 
30.:r7 


.do .... 

.do 

.do  . . . . 

.do  .... 

.do  . .. . 


Smooth 
do. 


Wave 
.   height, 

3  inches 
do  ... 

.. ..do  . .. 
.....do  — 

do... 

do ... 

. ....  do  ... 
do  ... 

Smooth  . . 


.do  . . , 
.do  ... 
.do., 
do... 
.do  . . . 


.do 
.do 
.do 
.do 
.do 
.do 


..do 

..do 

..do 

.  .do 

...do 

...do 

...do 

..do 


.do 
.do 


Heavy 
mist. 

Do. 

Do. 

Do. 

Do. 

Do. 
Commenbed 

raining. 
Clear. 

Do. 
Do. 
Do. 


Misty. 

rainy. 

Do. 

Clear. 

Raining. 
Foggy. 

Clearing. 

I 

'  Cloudy. 

I         D5. 

Do. 

Do. 

Clear. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Clear 
bright. 
Do. 
Do. 
l>o. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Clear. 
Do. 
Do. 

Do. 
Do. 
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TmkHiff 


SfJidon. 


Cbancter  of  A^oaBu 


Diraetiaaor 


Cape  Kliyjbfith.  Me.— 
rootiiiaed. 
.Septeniber  12,  lan  ,  12-iiieh  whistle 55ll» S  ... 

(xxvn-xxvin>! 

Do BeQA  on  Myrtle 178fL11w...   XTT 

Do 12-iDeh wfaijrtlo 6511m S... 


S 


Do Seeond-cUM  siren do 

Do do do *  S-. 

Do do do S  .. 

Do 12-ineh  whisUe do S  .. 

sr25,180B  ■ do 5611m S -. 

rxxix). 

Do do do S  .. 

Do do do S  .. 

Do Second-class atran do S.. 

Do do do S  ., 

September  2S,1W3     12.incli  whistle 551bs S  .. 

(XX1X>. 
Portland  Head,  Me.:  . 

September  4.  1808     BellA 178ft.  lbs...   S.. 

<XXX) 

Dol Third-claas  Daboll     ^Ibe E.. 

tmmpet. 

Do do do E.. 

Do Bell  A ITBft.Ibe...    S.. 

Boon  Island.  Me. :  i 

September  23.  ]8n.    Fog  bell 

WhalebacK  N.  H.:       . 

September 23. 1803     Third-class  Daboll   SB. 

(XXV).  I      tromnet. 

Do doT..-. 

Do •  1.500-poand   beU    on     SOfLlbs....    SW 

Myrtle. 

Do 8-inch  whistle.  Myrtle.   35  lbs SE-andNW 

Cape  Ann,  Mass:  I 

Norember  14. 18B3     lO-inch  whistle 40  lbs E 

(XXXI).* 

April    5.'    1884! do do E 

(XXXIl).* 

Do' , do do E 

Do* I  Two  10-inch  whistles do '  E 


K. 
X. 

K. 
X. 
X. 

X. 


X. 
X. 
X. 
X. 


X. 

w 

X. 


XE. 


Do* 10-inch  whistle do 


Do»   

April    6,    1894 
(XXXni).* 

Do* 

Do* 

Do* 

Do»« 


V 


Do*« 
Do*.. 


do 
do 

.do 
.do 
.do 
.do 

.do 
.do 

.do 


.do 

.do 

.do 

do 


April   7,    1884 
(XXXIV).  »• 

Do* 

Do* , 

Do* 

Do* I. 

Eastern  Point,  Mass: 
Mav    4.      1894 
(iXXV).» 

Do' do 

Do* ; do.. 

May     5,     1894  ; do  .. 

(iXXV).» 

Do* do.. 

Do** do.. 

Do* do.. 

Do* do.. 

Do* do.. 

Baker  Island,  Mass. :    i 

September  22, 1893. :  Fog  bell 

*  Running. 


.do 
.do 

.do 
.do 
.do 
.do 

.do 
.do 

do 

.do 

do 

.do 

.do 


E 
E 
E 

E 
E 
E 


E. 
E 


I 


E 
E. 
E. 
E 


Fog  bell,  2,000 pounds.   Light E.,S..orW 


.do 

.do 

do 

do 

.do 

do 

.do 

.do 


E.,  S.^or'W 
E.,  S.,  or  W . 
B.,  S.,orW. 

E.f  S.«  or  w  ■ 
E.,  S.,  or  W . 
E.,  S.«  or  VT , 
E.,  S.,  or  w  . 
E..S..orW, 


W 
W 

W 
W 
W 

W 

W 

W 
W 

W 

W 
W 

w 
w 


X.andKB 


N. 

N. 


XE 
XE 


K.andXB 

N.andXE 

X.andXE. 

X.aadXE 

X.andXE 


*  Heard  between. 


18d4. 
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Hon9 — Continaed. 


Time  of 
.day. 


4.00  p.  m. 

4.15  p.  m. 

5  p.m. 

6  p.  m. 
5.52  p.  m. 
6.10  p.  m. 
6.10  p.  m. 
1.10  p.  m. 

1.20  p.  m. 
1.30  p.  m. 
8.25  p.  m. 
4.05  p.  m. 
11.47  a.  m. 


3.10  p.m. 

3.37  p.  m. 

4.50  p.  m. 
4.57  p.  m. 

6.15  p.m. 

4. 35  p.  m. 


Andibil- 
ity. 


6. 35  p.  m. 
4. 35  p.  m. 

4. 55  p.  m. 

3. 09  p.  m. 

12.30  p.m. 

2. 04  p.  m. 
3.26  p.m. 

3.  36  p.  m. 
4. 50  p.  m. 
9. 10  a.  m. 

9.22  a.m. 
9. 26  a.  m. 
9. 20  a.  m. 
9. 17  a.  m. 

10. 08  a.  m. 
10. 37  a.  m. 

11.50  a.m. 

12.00  p.m. 
12.  52 p.m. 

2. 30  p.  m. 

3. 11  p.  m. 

10. 02  a.  m. 

11. 14  a.  m. 

3. 07  p.  m. 

10. 00  a.  m. 

11.02  a.m. 
11.28  a.m. 
12. 14  p.  m. 

1. 22  p.  m. 

1.33  p.m. 

Plain. 

Faint.. 
Silent.. 
...do ... 
...do ... 
Limit. . 
...do ... 
. . . do .  ■ . 

Silent. 
...do  ... 
limit. . 
...do . .. 
.  ..do . .. 


...do... 

...do... 

...do ... 
...do ... 

Limit. . 

. .  .do  . . . 

. .  .do  . . . 
...do ... 

...do ... 

...do ... 

Plain.. 

Limit. . 
...do ... 

...do... 
...do ... 
...do ... 

B&ndom 
. .  .do  . .. 
...do... 
. .  .do  . . . 

...do ... 
...do... 

Faint . . 

...do... 

Bandom 

...do ... 

Limit.. 

...do ... 

...do... 
..  .do ... 
..  .do  . . . 

Silent. . 

...  do 

Loud  .. 
Limit.. 
Kandom 

Limit.. 


I 


Dia 
tanoe. 


Miht. 
5| 


Direction. 


E 


W.byN. 

8 

S 

SSW  ... 

NE 

NE 

NKE... 


NE 

KE 

S.by  W. 

N 

ENE... 


S.byE. 
abyE. 


4  I  S.byE. 
3  [S.byE. 


6 

8 


Wind. 


Veloc- 
ity. 


KnoU. 


1|  WSW.... 
6     £.  by  S  . . . 
E 


6  W.byN 
7i:  B.byS  . 
6  I  NEbyN 

'4 


lOi 

6 
4 

H 

H 
04 
1 

2| 

1 
1 
1 

2i 
3 

2i 


S.byE. 

ENE 
NE 

NE 

8.byW...i 

SW. 


SW 

SW 

SW 

SW.  by  S  . 


SSW 

8.byW... 

NE.  by  E  . 

NE.byN. 
N.byV.. 
N.byE... 
NK  by  N . 

SE 


SSE 

SW.  by  W 
W.byS... 

SSE 

SSE 

SSE 

SSE 

S.by  W  .. 

ENE 


23 


10 

4 


6 


9 


3 
3 


8 


10 
3 


10 


Direction. 


An. 
Igle. 


SW.byW. 

SW.byS.. 

SW 

SW 

SW 

SW 

SW 

s 


s 

s 

S.byE.. 
S.byE.. 
SW. 


SW. 
SW. 


W.byS... 
W.byS... 


SSW 
SSW 


SSW 
SSW 


SW. 


SW. 

s... 

SSE 
SSE 


2  i  SE. 


3 
2 
4 


3 
5 
5 

3 


SSE 

SE.byE. 
S.  by  E  . 

8.  by  E  . . 
S.byE  .. 
S.  by  E  . . 

SE 

SB 


Deg 
13 

0 

4 

4 

2 

16 

16' 

14 

12 
12 
2 
15 
14 


as 


Deg 


Ba- 

Tome* 

ter. 


Inchet, 
30.37 

30.37 
30.37 
30.87 
30.87 
30.87 
30.87 


SSW I 

NE ' 

W.byS...! 

W.byS... 

W.byN.. 

W.byN.. 

W.byN..; 

NN^... 

NNW... 

NNW... 
NNW... 
NNW... 

NNW... 
N 


5 


8 
8 

5 

9 

10 

7 

9 

1 

8 

15 
11 

11 

0 

10 


80.33 

29.9 

29.9 

29.9 
29.9 


Sea. 


Smooth 


.do ., 
.do  . 
.do . 
.do ., 
.do ., 
.do.. 


52 

49 

47 
46 

46 
45 
40 


10 
10..... 

10  40 

11  I  40 


12 
15 

15 

15 
15 
13 
11 


10 

8- 

1 
1 
1 
2 
5 


38 

44 

44 
45 
40 
40 

47 

49 
49 
52 

54 
54 
56 
53 
53 


>L08t;  obetracted  by  buildings. 


SSW  .... 
*  Light 


30.1 

29.77 

29.77 
29.81 

29.83 
29.77 
29.88 


29.92 
29.90 


30.93 

30.12 

30.13 
30.15 
30.10 
30.10 

30.22 

30.23 
30. 21 
30.12 

30.08 
30.08 
30.10 
30.08 
30.08 


Smooth. 
Choppy. 
, . . .  .do  . . 

>  •  •  •  ■  tXO     •  a 

.....do  .. 
. ....do  .. 
Smooth . 


do  .. 

do.. 

Choppy. 


.do . 


do  . , 

Bough . . 

Smooth 

do . 

do  . 

do  ., 

do  .. 


.do 


...do  .. 
. .  .do  . . 

— do  .'. 

— do  .. 
— do  .. 
...do  .. 
— do  .. 
. ...  do  . . 

do  .. 


Sky. 


Clear. 


.•..do  . ... 

— do 

— do  — 
...do .... 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 

Do. 

Do. 
Do. 

Cloudy. 

Do. 

Do. 
Do. 

Do. 

Clear. 

Cloudy. 

Do. 
Dull   and 
overoaat. 

Do. 

Do. 
Light  rain. 

Do. 

Do. 

Light  hail. 

Baini  n  g 

hard. 

Do. 

Bain    and 

sleet. 
Clear. 

Do. 
Do. 
Do. 
Do. 

Cloudy. 

Overcaat. 
Cloudy. 
Mist  clear* 

ine. 
Hist. 
Clear. 

Do. 

Do. 

Do. 


12  i... 

hidden  bv  mist  clear  to  horizon. 


Do. 
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UNl 


TM9  0f9hmm 


Hinoto  Ledge,  Ham.  : 

Mfty  3,  8,  and  9, 

ldM(XXXyi>.i 

Do» 

Do' 

Do« 

Do»» 

IX)' 

I)o» 

I>o» 

Do» 

Do» 

Do' 

Do* 

H%y    10,     1894 
(X!XXVII).« 

Do' 

Do« 

Do* 

Do» 

Do' 

Do' 

May    11.    1894 


dunnuster  of  nfoaL 


(U 


(XXXVII).'  » 


Do'». 


Do»» 

Bo»" 

Do«» 

Do'» 

Do«» 

Do* 

Do* 

Do* 

Do* 

Hay    12.    1894 
(iXXVIII). 

Do 

Do 

Do 

Do , 

Do 

Do 

Do 

Boston  Light  MaM: 
October  80,     1898 
(XXXIX)*. 


FogbeU 


BellB. 

do. 

^. 

do. 

do*. 

....do. 
....do. 

do. 

do. 

....do. 

do». 

....do.. 


.do*, 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 

.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do*, 
.do. 


Flnt>c]a88  siren 


1 


Do*... 
Do»«.. 
Do»».. 
De*... 
Do.... 
Do.... 
October  31, 

Do*... 
Do*... 
Do*... 
Do*... 
Do»».. 
Do»... 
Do»... 
Do*... 
Do*... 
Jannary  23, 
(XLI). 
Do.... 
Do  .... 
Do.... 
Do.... 
Do.... 


1893 


do 
do 
do 
o 

do 
do 


i 


1894 


....do 

do 

do 

....do 

do 

...do 

do 

do* 

do 

do 

Belie,  4,  OOU  pounds. 

BellB,  1,040  pounds. 

do 

BellU 

BellB 

....do 


PreasuTeor 
blows. 


10  ft.  lbs 

75  ft  lbs 

do,. 

do.. 

do.. 

do.. 

.....do.. 
....do.. 

do.. 

do.. 

do.. 

....do.. 
....do.. 


do... 

do... 

150  ft  lbs 

do... 

do... 

do... 

.....do... 


-do. 

.do. 
.d». 
.do. 
.do. 
.do. 
.do. 
.do*, 
.do. 
.do. 
do. 

.do*, 
.do., 
.do.. 
.do>. 
.do. 
.do. 
.do. 


55  lbs 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


...do.... 

do.... 

do.... 

do.... 

do.... 

...do.... 

do.... 

....do.... 

do.... 

....do.... 
350  ft  lbs. 


148 


850 
148 


ft.  lbs... 

do 

ft  lbs., 
ft  lbs.., 
do 


Dlracttonof 
signal. 


BSE 


8.byB. 
S.byE. 
abyB. 
S.byB. 
8.byE. 
abyE. 
&byE. 
8.byB. 
8.byE, 
abyK. 
abvE. 
BSB... 


BSB. 

BSB 

B8B 

BSB 

BSB 

BSB 

BSB 


wirw. 


K.andirB. 
K.andSB. 
N.aadVX. 
N.  and  HE. 
X,aadVE. 
K.awlinE. 
X.aadVB. 
If.aadKB. 
jr.  and  ME. 
N.andVE. 
K.aadNB. 
NE 


NB 

KB. 

KB 

KB 

KB 

KB 

KB 


BSE 

BSB. 

BSB. 

BSB, 

BSE. 

BSB 

ESB. 

BSE. 

BSB. 

BSE. 

BSB. 

ESB. 


ESB 
BSB 
BSE 
BSB 
BSB 


B.byS. 


B.by8. 
B.byS. 
B.byS. 
£.by8. 
B.b5li8. 
£.by8. 
•B.byS. 

E  byS. 
B.b/8. 
£.byS. 
E.byS. 
E.byS. 
S.  by  8. 
E.byS. 
E.bYS. 
E.byS. 
E.by8. 
B 


KB. 

KB. 

KB. 
KB. 
KB. 
KB. 
KB. 
KB. 
KB. 
KB. 
KB. 

KB. 

KB. 
KB. 
KB. 
KB. 
KB. 
KB. 


W 


E 

E 
B 
B 
B 


W 

W 

w 
w 
w 
w 
w 

w 
w 

w 

w 

w 

w. 

w 

w 

w 

w. 

w. 
w. 
w. 
w, 
w. 


'Buming. 


*  Bell  may  not  have  been  ringing  ontil  8.24. 


19H. 
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tiant — Continued. 


Time  of 
day. 


4. 10  p.  m. 

3.38p.in. 

4. 40  p.  hl 

4. 57  p.  ID. 

8.24a.in. 
10. 26  a.  m. 
11. 14  a.  m. 
11. 20  a.  m. 

3. 35  p.  m. 

4. 07  p.  m. 

4. 17  p.  m. 

4.39p.iii. 

8.40a.]n. 

10. 08  a.  m. 
11. 25  a.  m. 

1. 17p.in. 

3. 05  p.  ID. 

3. 40  p.m. 

4.32  p.m. 
11. 68  a.  m. 


Andibil. 
ity. 


2.52p.m.  ...do  .. 


Limit.. 

...do ... 

Baii4om 

Limit.. 

...do... 

. . .do ... 

Kandom 

Limit. . 

. .  .do  . . . 

Kandom 

. .  .do  . .. 

Limit. . 

. .  .do  . . . 

. .  .do . . . 
...do ... 
. .  .do ... 
..  .do... 
.  ..do ... 
. .  .do  . . . 
. .  .do  • . . 


8.17p.ra. 
4.01p.m. 
4.38  p.m. 
4.47  p.m. 
4.52  p.m. 
2.14  p.m. 
2.40  p.m. 
2.54p.m. 
3.42  p.m. 
9.14  a.m. 

8.28  a.m. 
10.18a.m. 
10.68  a.m. 
11.12  a.m. 
12.02p.m. 
12.10  p.m. 
12. 18  p.  m, 

4. 16p.  m. 


4.80  p.m. 
8. 16  p.m. 
2.23  p.m. 
8.33  p.m. 
4.10  p.m. 
4.36  p.m. 
12.00  m. 

12.36  p.m. 
12. 45  p.  m. 

3.17p.m. 

4.01p.m. 

4.11p.m. 
12. 60p.  m. 
11. 00  a.  m. 

11.87  a.m. 
1.80p.m. 
12.00m. 

12.88  p.m. 

12.33  p.m. 
2.00  p.m. 
2. 00  p.  m. 
2.18  p.m. 
2.25  p.m. 


. ..do  .... 
...do  .... 
Random 
. . .do  .... 
I .  .do .... 
Limit... 
...do .... 
. . .do  .... 
...do  — 
Bandom 

Limit... 
Faint... 
Limit. . . 
. . .do  . . . . 
...do  .... 
Random 
Limit . . . 

. . .do  ... . 


, .  .do  . . . . 
Plain... 
. . .  do  . . . . 
Faint... 
Limit... 
...do  .... 
. .  .do  . . . . 

.. .do  . .. . 

...do 

. .  .do  . . .. 
Plain... 
Limit... 
Faint... 
Limit... 

...do 

Faint... 
Limit... 
Silent... 

. . .do .... 
Limit... 
.. .do .... 
Kandom 
. . .do  . . . . 


Dia- 
tanoe. 


MUeM. 
1 


Direotion. 


NE 


H 


111 


E , 

E 

E.byN.. 

N... 

68E 

BE 

SE 

KNB...., 

K 

N.byW. 
NKW  .... 
N,by  W. 

E.byS... 
N.byW. 

NE 

ESE 

N.by  W. 
N.by  W. 
K 


NW.byN 

JTNW... 
NE.bvE 
NK.  by  B 

NE 

»B.byN 

NW 

KE 

NE 

NNW  ... 
NNW... 


NNW  .. 
WNW.. 
N.byE. 

NE 

SE 

SB 

SE 


E.byS... 
SE.\»y  E, 

SB 

SB 

SE.by  S. 

SE 

E 


Wind. 


Veloc- 
ity. 


Knott. 
8 


E.  bylf.. 

NE 

N 

NNE 

NB.byN. 

E 

SE.byE.. 

ESE 

NE 

W 

ESE 


BSE , 

ESE , 

ESE  .  •  • .  • . 
IfiiS  JS ...... 

ESE 


3 

10 

0 


7 
8 
6 


10 
9 

0 
9 
12 
11 
12 
10 
20 


13 
13 
12 
12 
12 
18 
18 
18 
8 


7 
7 
7 
7 

7 


8 


8 
12 


24 


Direotion. 


SE.byS.. 

SB 

BE '... 

SB 

NW 

NW 

NW 

NW.byN 

SB 

SB 

SB 

SB 

NE 

NE.byE  . 
NB....... 

ESE 

SE 

BE 

BE 

BSE 


18  I  WSW... 


8W 

SW 

SW 

SW 

SW 

8.by  W 
S.by  W 
S.bvW 
SSW.... 


N 

N 

E.byS. 

E.byS.. 

ESB..... 

BSE 

ESE 


W 


20 


W... 

w... 
w... 
w... 
w... 
w... 

NNE 


NNE 


ENE 

ENE 
E.... 
B.... 
B.... 
E.... 


An< 
gle. 


li  »* 


DeglHg 
8    51 


4 

4 

5 

4 

14 

16 

15 

10 

12 

18 

14 

5 

4 

5 

6 

2 

18 

13 

14 


10 
16 
15 
16 
15 
11 
13 
18 
12 
2 

2 
6 
8 
5 
2 
2 
2 

16 


15 
13 
12 
12 
11 
12 
6 


4 
2 
2 
2 
2 


05 
68 
62 
50 
60 
60 
58 
57 
57 
57 
57 
58 

58 
54 
53 
51 

60 
54 


57 


58 
53 

53 


60 


58 


30 


36 


Ba- 
rome- 
ter. 


Inehti, 
30.14 

29.79 

29.81 

29.81 

29.96 

29.97 

29.97 

30 

80.01 

30.01 

80.01 

30.01 

80.28 

80.25 
80.26 
80.28 
80.80 
80.80 
80.80 
80.10 


80.28 

80.28 
80.26 
80.25 
80.26 
80.25 
80.28 
80.23 
80.22 
30.82 
80.81 

80.81 
80.81 
80.82 
80.82 
80.32 
80.32 
80.32 

30.25 


80.25 
80.25 
80.25 
80.25 
80.25 
80.25 
80.46 

80.46 
80.46 
80.46 
80.46 
80.46 
80.46 
80.46 
80.46 
80.46 
80.46 
30.44 

80.44 
30.44 
30.44 
30.44 
30.44 


Sea. 


Smooth  . 

><...do  .. 

, ....do .. 

.....do  .. 

...do.. 

do .. 

do .. 

.....do  .. 
. ...  .do  . . 

do  ., 

do .. 

do  .. 

Cboppy. 


do  . 

do . 

do . 

do .' 

do . 

do . 

Choppy 
wave 
heightn 
4  feet. 

do  . . . 

do . .. 

do  . . . 

do . . . 

Smooth . . 

■  •  ■  ■  •  U  V  •  •  ■ 

.....  do ... 

do . . . 

.....do . .. 

....  .do 

do . . . 

do ... 

do.'.- 

. ...  .do . .. 

do . .. 

do... 

. ...  .do ... 
do ... 

do . .. 


, . ...do  . . 

do . . 

, . . .  .do . . 

do.. 

. .. .  .do . . 
. . .. .do  . . 
Choppy. 


do... 

do... 

do... 

do ... 

do... 

do . .. 

do . . . 

Choppy 
Ground  roll 
(^o ... 

Smooth . . 

do  . .. 

do  . . . 

do  ... 

do  ... 

do  ... 


Sky. 


Clear. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
dear  and 
oloudleaB. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fair;  hazy 
in  hori- 
zon. 

Threaten- 
ing. 

Do. 

Do. 
Clearer. 

Do. 
Cloudy. 

Do. 

Do. 

Do. 

Do. 
Clear. 

Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 

C 1  ear ; 
clouds  at 
horizon. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Clear. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Abonticnm- 

ulae  clouds. 

Do. 

Do. 

Do. 

Do. 

Do. 


"ObsistYera  on  Oomt. 


«  Myrtle. 


*  Gwaninm. 


362 


REPORT  OP  THE  LIGHT-HOUSE  BOARD. 


1891. 


T^Meof 


Stotion. 


Boston  Light,  MaM.— 
Continued. 
JaniMiy   23,    1804 
(XLll. 

Do 

Bo 


Do 
Do 
Do 


Do , 

J«iiuut31,1894... 

Do , 

Do 

Do 

Do 

February  7,  1894 
(XLlll). 

Do 


Do 

Do 

Do 

Do 

Do 

Do 

Pebmary  28, 1894 
(XLIV). 

Do 

Do» 

Do» 

Do 

Do 

March  22,   1894 
(XLIV). 

Do 

Do 

Do 


Do 

Do 

March   24.   1894 
(XLV).« 


Do., 

Do., 

Do. 

Do.. 

Do.. 

Do». 

Do«, 


Do 
Do 
Do 


March      29, 
(XLV.)» 
Do«.. 
Dof.. 


1894 


Do« 

Do* 

Do« 

Do« 

Do» 

Do« BcUC 


Character  of  signal. 


BeUC. 


do 
.do 


BellB. 
fiellC. 
....do 


siren. 


BeUB.. 
First-class 

do 

do 

BeliC,  4,000  pponds. 

do 

Bell  B,  1,040  pounds. 

BeUC,  4,000  ponnds. 

do 

BeUB 

do 

BeUC 

do 

BellB 

FirBt-class  siren 


Pressure  or 
blows. 


350  ft  lbs. 


.do 
.do 


148  ft.  lU: 
350  ft.  lbs. 
do.... 


148fLlbe. 

55  lbs 

....do..... 

do 

ft.  lbs. 

do 

ft.  lbs. 


850 


148 
350 


Direetion  of 
signal. 


E 
B 

£ 
£ 
£ 


E 

KbyS. 
E.byS. 
£.byS. 

B 

£ 

E 


.do 
.do 
.do 
do 
.do 


148 


ft.  lbs. 

do.... 

ft.  lbs. 

do:... 

ft.  lbs. 

do.... 

148  ft.  lbs. 
65  lbs 


350 


BeUC,  4,000  pounds.. 


.do 
.do 
.do 


do , 

Tugboat  whistle 

Bell  C,  4,000 pounds. 


Lyle  gun,  3*inoh  bore. 

do 

do 

BeUC 

Lyle  gun 

BeUC 

Lyle  gun 


....do 

do 

BeUC. 


350 


.do.... 
do.... 

do 

do.... 
do..... 
ft.  lbs. 


.do 
.do 
.do 

.do 


350  ft.  lbs. 


2-lb.  charge 
....do...... 

do 

350  ft.  lbs... 
2-lb.  charge. 
350  ft. lbs... 
21b.  charge 


£ 

£ 

B 

£ 

£ 

£ 

£ 
E-bys! 

KbyS. 
£.by8. 
£.bvS. 
KbyS. 
KbyS. 
£ 


£ 
£ 
£ 

E. 


£ 


8-inch  whistle,  top  of 
tower. 

do 

do 


....do 

10-inch  whistle. 

Air  siren 

Steam  siren  ... 
do 


do.... 

do.... 

350  ft.  lbs. 

20  lbs.  air. 


.do 
.do 


Do« 
Do» 
Do^ 
Do. 
Do. 
Do. 


.do 
.do 
.do 
do 
do 
.do 


do.... 

15  lbs.  air. 

do.... 

22  lbs.  air. 
18  Iba.  air. 
350fLlbH. 

do 

do 

do.... 

do.,.. 

do.... 

do.... 


K£ 
N£ 

£.. 
N£ 
£.. 
NE 

N£ 

NE 
£.. 


£ 

E 
E 


E 

E 

KBy  S 

KbyS 

KbyS 

KbyS 

KbyS 

KbyS 

KbyS 

KbyS 

KbyS 

KbyS 


Diveetkm  of  eb- 


W 

W 
W 

W 
W 
W 

W 

W 

W. 

W. 

W. 

w. 
w. 

w, 

w. 
w, 
w. 
w. 
w. 
\r. 
w. 

w . 

w. 
w. 
w. 
w. 

w. 

w. 
w. 

vr. 

w. 


•H 


vr 


S.andW 

S.  and  W i 

S.andW 1 

W • 

S.  andW \ 

W 1 

S.andW 


S.  andW. 
S.  and  W. 
W 


W 
W 

w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 


1 


■  Sound  shadow. 


*  Running. 


>  Harding  Ledge. 


«  Rapidly  colder. 


1894. 
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tUmp — Continaed. 


Time  of     Audibil- 


day. 


2.30p.iD. 

2. 41  p.  m. 
4.16  p.m. 

4.16  p.m. 
4.25  p.m. 
4. 37  p.  m. 

4. 37  p.  m. 
2. 51  p.  m. 
8. 15  p.  m. 
3. 40  p.  m. 
8.10  p.m. 
3. 40  p.  m. 
1.28  p.m. 

1.30  p.m. 
1.49  p.m. 
1.48  p.m. 
2.00  p.m. 
2.00  p.m. 
4.06  p.m. 
4.06  p.m. 
2.83  p.m. 

2.32  p.m. 

2.47  p.m. 

2.48  p.m. 
3. 00p.ro. 
3.10  p.m. 
2.28  p.m. 

3.02  p.m. 

3.24  p.m. 
4.00  p.m. 

4.39  p.m. 

4.25  p.m. 
2.55  p.m. 


2.49  p.m. 
3.21p.m. 

3. 41  p.  m. 
4.10  p.m. 
4.25p.m. 

4.42  p.m. 
5.04  p.m. 

5. 06  p.  m. 
5.26  p.m. 
5.34  p.m. 

2.08  p.m. 


lt>- 


Random 

— do .... 

Silent 

between 
. . .do . . . . 

Random 

Silent 

between 
..  .do . ... 

Limit... 
...  do ... . 

Plain... 

Limit... 

Plain... 

Silent 

between 
. . . do  . . . . 

...do 

. . . do . . . . 

Faint... 
..  .do .... 

. .  .do 

...do.... 

Limit. . . 

Random 

SUent. . . 

Loud  . . . 

...do 

. . . do . . . . 

Silent 

between 
. .  .do .... 

Faint... 

Silent 

between 
...do  — 

Plain . . . 

Silent... 


Plain... 
Faint . . . 
Plain  . . . 
Limit... 
Silent... 
Limit. . . 
Silent 
between 
Silent... 

...do 

Silent 
l>etween 
Faint... 


Bis- 
tance 


MiUa. 
11 


2.06p.m.  ...do 


2.12  p.m. 


2. 12  p. 
3. 31  p. 
2. 24  p. 
2. 20  p. 
3. 12  p. 
3. 04  p. 
3. 27  p. 
2. 38  p. 
2. 54  p. 
3. 11  p. 
8. 34  p. 
3. 49  p. 


Silent. . 

. .  .do  . . 

Faint. 
..  .do . . 
— do . . 
. .  .do  . . 

Limit. 
...do .. 
...do  .. 
ro.  SUent. 
. .  .do  . . 
..  .do .. 
. .  .do  . . 


m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 


m. 
m. 
m. 


? 

6 

3i 
2 
2 


Direotton. 


ESE 


111  ESE 
3     ESE 


ESE 
ESE 
ESE 


ESS 

W 

W.byS.. 
E.byS... 

W.. 

E.by8... 
SE.byE. 

S£.by  E. 
SE.byE. 
SE.  by  E. 
SE.byE. 
SE.byE. 

ESE 

ESE 

SSW 


SSW... 
SSE... 
8SE... 

SE 

E 

E.  byS. 

E.  by  S. 
ESti... 
ESE... 


E.byS. 

B 

ESE... 


ESE 

E.by8... 

ESS 

ESE 

ESS 

SE.  by  E. 
SE....... 


SE. 
SE. 
SE. 

SE. 


SE.  by  E . 
SE.  by  E. 

SE.  by  E. 
SE.  by  E. 
SE.  bvE. 

ESE 

ESE 

SE.  byS. 

ESE 

SE.  byE. 

SE 

SE.  by  8. 
SE.  by  E. 
SE 


KnoU. 
2 


6 


16 


18 

ii' 


14 


15 

ii' 


9 

8 


12 


20 


28 

17 


17 
16 


SE. 


SE. 
SE. 

SE. 
SB. 
SE. 


Deff 
2 

2 

,>    2 


SE 

WNW.. 

ynfw ., 

WNW.. 
WKW.. 
WNW.. 
WSW.. 

WSW.. 
WSW.. 
W8W.. 
WSW.. 
WSW.. 
WSW.. 
WSW.. 
S.by  W. 

aby  W. 
S.byW. 
8.byW. 
H.byW. 


E 

E 
E 

E 

E 
E 
E 


B 

E 

E.  by  8. . . 

SE 

SE.by  S. 

SSE 

SSE 


SSE. 
BSE. 
SSE  . 

SSW. 


16     SSW. 

16  ,  SSW. 

I 

16  '  SSW. 

15 

16 

16 

15 

15 

15 

16 

16 

15 

15 

15 


*  Clover,  mnuing. 


SW.  by  S . 

SSW 

SSW 

SW.  by  S  . 
8W.  by  S . 
SW.  by  S  . 
SW.  by  S . 

SW 

SW.  bv  S 
SW.  by  S 
SW.  by  S . 

•  Myrtle. 


2 
2 
2 

2 

2 

7 

15 

2 

15 

11 

J] 
11 
11 
11 
11 
12 
12 
1 

1 
.1 
3 
6 


Deg  Tneheg, 
30.44 


39     30.43 
....>  30.43 


1 
2 
2 

1 
0 


1 
1 
1 

2 

3 
3 
2 

2 
2 
2 


7 

7 


33 
40 

>  «  •  « 

88 

>  •  •  ■ 

40 


88 


46 


40 


(*) 
(*) 

{*) 
(*) 


30.43 
30.43 
30.52 

80.52 
29.89 
29.80 
29.92 
29.92 
29.92 
80.10 

30.10 
30.10 
80.10 
30.10 
30.10 
80.10 
30.10 
30.42 

80.42 
30.42 
30.42 
30.42 
30.42 
30.10 

30.10 
30.10 
30.10 

30.10 
30.10 


Smooth 


....do 
....do 


.do 
.do 
.do 


...do  .. 
Slight  8weU 

do .. 

....do  .. 
....do  .. 

do  . . 

Smooth . 


.do ... 
.do  . . 
.do ... 
.do  ... 
.do  .. 
.do  ... 
do., 
.do  . . 


do 

do 

.....do 

do 

do 

do 

do 

do 

do 


.do 
.do 
.do 


....do .. 

do  .. 

do  .. 

do  .. 

....do.. 

, do  . . 

Choppy. 


.do 
.do 
.do 


38     30.11 

I 
....   30.11 
....    30.11 


7 

•  -  •  • 

30.11  ! 

8  ....  80. 11  i 

7 

38  ;  30. 08 

8 

■  •  a  « 

30.08 

9 

■  «  ■  ■ 

30.08 

8 

.... 

30.06 

9 

■  •  •  ■ 

30.07 

8 

38 

80.07 

8 

38 

30.06 

6 

37 

30. 05  1 

8 

.... 

80.05 

7 

36 

80.02 

Rongh 


.  ..do 
...do 

...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Abont|cnm' 
nlouacrda. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Clear. 

Do. 

Do. 

Do. 

Do. 
Clondy. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Clear. 

Do. 
Do. 
Do. 
Do. 
Do. 
Cloudiest. 

Do. 
Do. 
Do. 

Do. 

Do. 
Stars  shin- 
ing bright- 
lyilightair 
or  clouds. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Raining. 

Do. 

Clondy  and 

rain. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Raining. 
Commenced 
to  snow. 


» Clover. 
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Table  of 


Station. 


Boston  Light,  Mam.— 
Continued. 
April      24,     18M 
(XLV».) 

Do 

Do 

Do 


Do 
Do 

Do 
Do 
Do 
Do 

Do 
Do 
Do 
Do 


Chanoter  of  aignal. 


JE'irst-class  airen 


April  26,  1894 

mvin).« 

Do 

Do 

Do 


Do 
Do 
Do 
Do 


Do 

Do 

April  26,  1894 
ftlLIX).' 

Do 

Do 

April  27,   1894 

(X).» 

Do 

Do 


Belie 

....do , 

Tmmpet  with  60  feet 

extended. 

Belie 

Trompet  with  60  feet 

extended. 

....do 

Belie 

....do 

Trumpet  with  50  feet 

extended. 

....do 

Belie 

....do 

Trumpet  with  60  feet 

extended. 
....do 


PreMure  or 
blows. 


65  lbs 


860  ft.  lbs 

do... 

Gibs 


360  ft  lbs 
61bs 


do... 

SBOftlbs 

do... 

61bs 


do... 

860  ft  lbs 

do... 

eibs 


.do 


Do 


Do 
Do 
Do 


Belie 

do 

Trumpet  with  50  feet 

extended. 

...do 

Belie 

do..: 

Tmmpet  with  60  feet 

extended. 

do 

Belie 

Trumpet  with  60  feet 

extended. 

....do 

do 

....do 


BeUe 
do 


860  ft.  lbs 

do... 

eibs 


.....do... 
860  ft.  lbs 

do... 

eibs 


do... 

850  ft.  lbs 
eibs 


.do 
.do 
.do 


360  ft.  lbs 
....do... 


Trumpet  with  60  feet 
extended. 

do 

Belie 

Trumpet  with  60  feet 
extended. 

Do do 

Do Belie 

April    28,    1894  ,  Trumpet  with  60  feet 
(XlilX).i  I      extended. 

Do Belie 

Do '  Trumpet  with  60  feet 

I      extended. 

...do 


Do. 
Do. 
Do. 
Do. 
Do« 
Do. 
Do. 
Do. 


Do* 
Do. 
Do. 


Do«.. 

Do... 

Kay  1, 1804. 

Do... 


Do 
Do 


do 

do 

do 

do , 

Belie 

do 

l^umpet  with  50  feet 
extended. 

do 

Belie  

Trumpet  with  50  feet 
extended. 

do 

do 

do 

8-inoh  whistle  half- 
way up  tower. 

Bellfc 

.....do 


eibs 


.....do... 
850  ft.  lbs 
eibs 


.....do... 
350  ft.  lbs 
eibs 


do.... 

360  ft  lbs. 
eibs 


do 

do 

do 

12  lbs. 


350  ft.  lbs. 
....do.... 


Direotion  of 
signal. 


350  ft-,  lbs  . . . 
eibs 


...do 

.-..do 

do 

do 

do 

350  £t  lbs... 

do 

eibs 


KbyS 

KbyS 
B.by  8. 
BSB... 


E.byS 
SSB... 


DireofioB  of  eb- 


W 


W 

W 

SW.  and  W 


E8E... 
E.byS 
E.byS 
ESE... 


ESE... 
E.by8 
£.by8 
ESE... 


BSB 


£.byS 
E.byS 
BSB... 


ESE 

K.byS 

RbyS W 

ESE 


W 

SW.aad  W 

.SW.and  W 

W 

W 

SW.aad  W 


SW.andW 

W 

w 

SW.andW 

STV.and  W 


W 

W 

SW.andW 

SW.andW 
W 


ESE... 

E.bjS 
BSB... 


SW.andW. 

SW.andW 

W 

SW.andW. 


ESE '  SW.andW 

ESE SW.andW 

BSE '  SW.andW 


E.byS W 

E.byS I  W 


BSE 


ESE... 

B.byS 

BSB... 


ESE... 

E.byS 

ESE... 


E.by  S 
ESE... 


ESE... 

BSB... 

ESE... 

BSB... 

ESB... 

E.byS 

£.byS 

ESE... 


BSE... 
E.by8 
B.byS 

B.byS 
B.byS 
BSE... 
ESB... 


SW.andW 

SW.andW 

W 

SW.sndW 


SW.andW 
W 

SW.andW 


W 

SW.  and  W 

SW.andW 
SW.  and  W 
SW.andW 
SW.andW 
SW.andW 

W 

W 

SW.  and  W 


B.byS 
B.byS 


SW.andW 

W 

W 


W 

W 

SW.andW 
SW.andW 


W 
W 


*  eioyer,  running, 


•Myrtio. 


s  Light  bafBlng. 
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^€^m0 — Continme4. 


Time  of 
day. 


8.00  a.m. 

11. 39  a.  m. 
1. 45  p.  m. 
1. 45  p.  m. 

2. 02  p.  m. 
2. 02  p.  m. 

2. 20  p.  m. 
2. 20  p.  m. 
2. 29  p.  m. 
2.20p.in. 

2. 45  p.  m. 

2. 45  p.  m. 
3. 02  p.  m. 
3. 02  p.  m. 

12. 88  p.m. 

12. 38  p.  m. 
2. 02  p.  m. 
2.02  p.m. 

8. 20  p.  m. 
3. 20  p.  m. 
4. 00  p.  m. 
4.00  p.m. 

'  4.26  p.m. 

4. 25  p.  m. 

12. 45  p.  m. 

2.37  p.m. 
2. 42  p.  m. 

9. 54  a.  m. 

9. 54  a.  m. 

11. 55  a.  m. 

11. 56  a.  m. 

2. 10  p.  m. 
2. 10  p.  m. 
2. 42  p.  m. 

3.0ep.m. 
8. 08  p.  m. 

2. 46  p.  m. 

2. 46  p.  m. 
11.24  a.m. 

12. 07  p.  m. 
12.11p.m. 

12.14  p.m. 
1. 06  p.  m. 

12. 15  p.  m. 
12. 15  p.  m. 
12. 47  p.  m. 
12. 47  p.  m. 

L 13  p.  m. 
1. 13  p.  m. 
1.40  p.m. 

2.12  p.m. 
8. 00  p.  m. 


AudiUl- 
ity. 


Plain... 

Faint... 
Plain... 
. .  .do  . . . . 

. . .do  .... 
Faint . . . 

Plain... 
...do  .... 
...do  .... 
Faint . . . 

Plain... 

...do 

...do 

Faint... 

...do .... 

Loud . . . 
. . .do  . ... 
Faint... 

Plain... 
. .  .do  . . . . 
Silent... 
Faint... 

Plain  . . . 
Bandom 
Plain... 

Limit... 
. . .do  . ... 
Plain... 

. . .do  .... 
. .  .do  . . . . 

.. .do .... 

Faint... 
Limit . . . 
Faint... 

Limit. . . 
. . .do  . ... 
Faint... 

Plain... 

■  •   «  «Aiy    •  a  ■  • 

Faint... 
Silent... 
Faint... 
Plain... 
. .  .do  . . . . 
Faint... 
...do .... 
Plain... 

Lond  ... 
>.(do  . .. . 
...do .... 

Plain . . . 
. . .do .... 
Heard  .. 
...do 


tanoe. 


UiUt. 


Limit 
...do. 


H 


I 


5* 

u 

5 


3 


Direction. 


E 


E 

ESE.. 
ESE.. 


NB.byB. 
N£.by£. 


SSE.. 
ESE.. 
SE...i 
BE.... 


ES£. 
ESE. 
SSE. 
SSE., 


Wind. 


Direction. 


Perfectly  calm 


.do.... 
.do ... 

.do 


.do 
.do 


.do 

.do 

do 

.do 


SW. 

8W. 
S... 
8... 


•  •  ■  ■  ■  Uw  ••••••••< 

do 

■  •  •  •  ■  U V  ••■■■•••I 

KnoU. 


0 


SE... 
SB... 
ESE. 
ESE 


SE.. 
SE.. 
ESE 


ESE 

ESE 

SE.  by  S. 

SE.  by  S. 
ESE 


E^E 


SE.byE.. 
SE.byE.. 
ESE . . .  b . . 

S£.byE.. 
SE.byE.. 
SE.byS.. 


SE.byS 
E 


6     SE 

6t  SB, 

6i  SE 

3  I  SSE 

6|  SE.byS.. 
e|  SB.by8.. 
6^1  E.byN... 
5|:  E.byN... 


SE.byS 
SE.byS 
E.  by  S  . 


SE.byS.. 
E.byS... 
NRtoSE. 
NE.toSE. 


SB 

N.byW. 


9 

8 


8 
8 


8 


5 
20 

io' 


SE. 

Sis. 

SE. 
SE. 


SSE 
SSE 
SSE 
SSE 

SSE 
SSE 
SW. 


SSE  .. 
SSE.. 
(») 

NNE. 

NNE. 


BSE 


SW. 
SW. 
W.. 


8 
10 


10 


5 
6 
3 


C) 


W.... 

wsw 


w 
w 
w 
w 
w 
w 
w 
w 


▲n. 
gle. 


8 

4 
4 

2 
2 
4 
4 


Dtg 


4 

4 


SW 

SW 

W.  by  N. 


SW. 
SW. 
ESE 


9 

9 

11 

11 

14 

I 

i  12 
■  12 
;  12 

10 

11 
11 

16 
16 

7 

7 

16 

7 
11 


SE 

N.byW 


60 


61 


61 


2  ,  47 

2  I.... 
10  '  «7 


56 


8     70 

i 


68 
66 


66 


70 


Ba- 
rome- 
ter. 


48 


46 


47 


47 
47 


Sea. 


Inehss. 
29.89 

29.89 
29.89 
29.88   do 


Very 
smooth. 
.....do .... 
. .. ..do  ... . 


29.88 
29.88 


29.88 
29.88 
29.88 


.do 

.do 


29.88   do  ..- 


.do 
.do 
.do 


29.88   do 

20.88  do. 

29. 88  ,  Smooth  . 
29.88  i do.. 


30.12 

80.12  , 

30.00 

80.06 

30.06 
80.06 
29.99 
29.99 

30.02 
30.02 
30.00 


Gentle  roll 

.....do  . ... 

......do  — 

.....do  .... 


Sky. 


do. 

.....do  . 

do . 

do . 

do  . 

do  . 

Smooth 


30.00  , do 


30.00 
30.02 

30.02 
30.02 


do  . . . . 

Very 
smooth. 

do .... 

.....do  . ... 


30.02  ' do 

30.02   do 

80.02   do 

20.98  I do 


30.02 
29.08 
29.92 

20.92 
30.01 

29.97 
29.07 
29.97 
29.97 
29.97 
29.07 
29.97 
29.97 

20.97 
20.97 
29.97 

29.90 
20.90 


I  •  •  •  «  ^A%^   ■  •  *  I 

. . . .  .do  . . . . 
Very 
smooth. 

>  •  «  ■  «  VA  V   «  a  •  ■ 

do  — 

do  . . . . 

. . — do  .... 

do  . . . , 

. ...  .do .... 

do.... 

do 

do .... 

I  ■  •  •  »%Av    •  A  ■  I 

. ....do .... 

, . . .  .do  . . . . 
.....do  .... 

. ....do .... 
.....do .... 


Thick  fog. 

fflighthaze. 
Clearing. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Clouding. 

Do. 
Do, 
Do. 
Do. 

Clear  and 
cloudless. 

Do. 
Cloudless. 

Do. 

Do. 
Do. 
Do. 
Do.        < 

Clear. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do, 
Do. 

Do. 
Do. 
Hazy. 

Do. 
Light  haze. 

Hazy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Clear. 
Do. 


Do. 
Do. 


'Harding  Ledge. 
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Table  of  ohterra 


Station. 


Boaton  Light,  Mass.— 
(^ntinned. 
May  11,  1894  (LI).' 


Do» 
Do* 


Do 

BoatonNarrow8,Maaft. 

May  11,  law 

Do 

Race  Point.  Maaa. : 
NoYemberlO,  1893. 


Do 

November  11, 1803 
(XL). 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

July  20, 1894 

Do 

Do 

Do 


Charaoter  of  aignal. 


Probanro  or 
blowa. 


Trumpet  with  50  feet 

extended. 

Bell  C  (cracked) 

Trumpet  witn  50  feet  :  6  Iha 

extended. 
BeUC 


61ba 

175fL]ba.. 


Fog  bell 

Bell  A,  on  Myrtle. 

ID-inch  whiatlo  ... 


.do 
.do 

.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 


175ftlba 

Light.... 
100  ft.  Iba 


50  Iba. 


.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


12-inch  whiatle do 

10-inch  whiatle | do 

do ! do 


Direction  of 
aignal. 


Direction^  of  ob- 
atractKn. 


BSE 


E.bvS 


^ 


SW.aadTT 
W 


E8B I  SW.and  W 


E.byS ;  W 


I 


1  ClOTer,  running. 


S :  N 

S '  E.andW 


N 


N. 
N. 

N. 
N. 
N. 
N. 
N, 
N. 
N. 
N. 
N. 
N, 


N, 


*  Myrtle. 


1894. 
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iiotts — Continued . 


Time  of 
day. 


4. 17  p.  m. 

1. 37  p.  m. 
2.20p.n]. 

4. 22  p.  m. 


4. 20  p.  m. 


4. 40  p.  m. 
8. 10  a.  m. 

9. 26  a.  in. 
10. 23  a.  m. 
11. 27  a.  m. 
11. 46  a.  m. 
11. 50  a.m. 
11.80  a.m. 
12. 22  p.  m. 


AudibU- 
Ity. 


Plain.. 

Limit.. 
Faint.. 

Limit... 


Bis. 
tanoe. 


MUet. 
lOi 


...do .. 
Plain. 

Limit. 


Random 
Faint... 

Limit. 

. .  .do  . . 

. .  .do  . . 

Random 

. . .do ... 

Limit . . 

K.  .do  ••• 

Faint . . 

.Limit.. 

'Faint . . 

Limit.. 


'4 


IMrection. 


£S£ 


SE 

SE.byS 

SE 


S. 


SSE 
SE.. 


Wind. 


Veloc- 
ity. 


KnotM, 

14 

8 


SW 

w 

NB 

NNE 

N 

N 

NW 

WNW.... 
WKW.... 
WNW.... 
WNW.... 


8 
10 


12 
5 


8 
11 


Direction. 


12 
5 


SW. 


SW 

s  w . . . . . 

SW..... 


SW. 
SW. 


NE.byE 


inE.byK 
W 


w 

WNW 

NW 

NW 

NW.by» 
NW.byN 
IfNW.... 

SSW 

SSW 

SSW 

SSW 


An< 
gle. 


te"*S 


Deg 
10 

8 
7 

8 

12 

4 

11 


11 
12 

4 
2 
8 
6 
3 
8 
.2 
8 
8 
8 
8 


Ba- 

rome* 

ter. 


Deg  Inehsn. 
30.32 


65 
64 

00 


40 


52 


30.32 
30.32 

30.31 


30.35 


30.35 
30.40 

30.40 
80.40 
30.40 
30.40 
30.40 
80.40 
30.40 


Sea. 


Sky. 


Cboppy.. 


.do 
.do 


.do . . . 


Rough 


.....do .. 

Smooth. 


do 
do 
do 
do 
do 
do 
do 


Threaten- 
ing. 
Do. 
Do. 

Clouded. 


Clear;  cam. 

clouds  in 

S. 
Do. 
Clear. 

Do. 
Do. 
Do. 
,  Do. 
Do. 
Do. 
Do. 


>  At  Minota  Lodge. 


Refraction  by  wjnd 


® 


® 


® 


® 


Q 


Uttlc  Gull  h-RI- 


I       Z^-  Mm*/. 


V 


ftmmtifml  Mtim 


i  i  &  i ; 


LiTTLC  Gull  h-Rl- 

JtJy  IS .  /^/ . 


N 

4 


?  4  4  i  i r- 


m 


wdXffmf 


LiTTLC  (Pull  h-  P-i- 

J*  MMk        m         fS 


;  ii  i : 


mmki^ 


LiTTLt  Guix  /#•  R'l- 


»f 


^ 


Wrttt^r'  •Utrr' 


f-S4 


^mtiMm/  /fMf 


*^  LT. 


N 


N 


Uttix  Gull    Id    Rl- 


Mi* 


!  i  i  i-r 


LtrTLM  Gull  U-Rh 


»-♦ 


41  ^Mr#  ^«r/  /«^ 


-^5^ 


«  UaimGuMtdU 


iitmiicm/  MtU* 


^  . 


> 

*> 


••-'•-:  >x. 


-A 


LtrrLC  Cull  U-  R/- 

>»  Wet        »        St* 

Bmr^mti^  JP-J7 


N 


RMf 

ZrMuM/ 


^ -'«-'♦ 


tZ'tO 


l<*t^iMmi   MtU* 


mrrr 


VI 


L/rrut  Ouil  la 
Odoler  JU*/$9i- 
Th^rm^m^et^  Oiy Bulk   M' 
>•  MM     #«      J7' 


4-4« 


Slty^^^s^ 


i 


Nmutt€ul  Mikt 


i     i     k     i. 


M-ff 
8fy  JLyAt'  Ml.   «^.M^^ 


) 


»■>» 


LiUhOmM  i9  Lt. 


*-»• 


Nauiiem/  HtU» 


x—i — r 


\n 


XV*AVv«.giL     'C(\^. 


-T«ft^«.c    C\«««'»  u«k«.u*^ 


o\^  \ 


/  / 

I     / 


/ 


^^^XwVXf. 


-5tVC.  ^a.  ^»w  -  ^*  CW>  ^"^ 


Sb\  W«^  •«*  4wH,  •!,«  *»^.  *••  >— J^ 


t     »    t     V    • 

■      1     I      I 


\^m(u(^   XIN^»- 


VIII 


^i*4  tAV -V->»* 


« 

"''t:??-^- 


\ 


/^ 


diY  4««\  MMi  ^fc«r . 


W  QftmW^ 


s. 


*f»-«fc 


J 


\ 


r"    V" 

\ 
\ 


/ 


/ 


V 


\ 


jif  tflk«.<^>  L«4^  L<  %^ 


0 


0 


«c» 


'iKf. 


i«« 


»» 


ftw 


C»«k?*«i«rf«  Tt^«.\  -X  ^kxv-.X^.'^^****  ^^"^^  ^''^ 


>«^^*iit»'M. 


v»^vi 


fmUJW 


»  ttnmvf  <*■ 


V 


'^"cii^^f/ 


^ 


ft-AMirUm 


T~r-r 


'm-  <C 


♦in^^r^a— I 


0-!- 


»!■-' 


\ 


^* 


^. 


^. 


M 


/ 


/ 


j  ^  1 1 


■  T- 


N 


N^   19.   l§B3-''tOt»S^M. 

Shy  «l«»r    Mairtviy  •fgr   c^M^a 
Myrtt*  «» 


%     fc     ft     O 
I       I       >       ■ 


4 
•4 


\ 


0^,^C>- 


i'9gu«iyu^ 


I 


a 


0 

/ 


T 


t     «    fc 


s  q 

%    *  ■ 


Ptrrr   Mamah,    Me. 
N9*  JtOL    l4»3-T^rAmt»i-lSmm 

7*J«    of    tO'mfhitrte 

Omumatmr     XSlBT 

irm  r»mgH    •*•**  ArwMs   /  ft 
f  £ 


\NHiTtf*eAo,  Mr. 
39pt  a,  uoi 

aarofnimr    JUl90'tm  M07' 
nimpmraturm   nut  Mton 
tibna  •*«•«  J  n.  fugh 
fk^ttmr  cloudy. 


Ca^t   EuzABMni.    Me. 

Oufn—f''  303' 
Thmrmommtw  *'* 
5fty   eJmar  mnti  6*r«   A* 


XNT 


t   %  y.  %■  t 


MTIM 

/ 
I 


« 

->4 


SfytcMar  Mm 

C  flAffVV   f99^^ff    •#pi#Wi, 


^t^ttmt^Uf    AfliPM 


>    If 


-4 


WMTKitmAti    Mr. 


XSl 


«    *  »   ft  0 


a'. 


P- 


Tmtt    mf  /«*  wh/Mtfm 

Sor»tr<«tmr     J0.l9' 

Ctow^   and  rmin    a//    m«rn$ng 
Kmirtfmll    <XOOH'  pmr    Aow 

M^rtl*    Smart*    ••    Wh.t»h*od 


^- 


u.n 


-fT', 


F 


>     %     Ik     »     O  / 

||      »      I       «      ■  I  * 


WHiramMAO,  Me. 
S*0t  ^«    1993- nA.m  to   S^m 

Tfal   of    10'  mrtttmtf*. 

Bm  •m»fr    JO./3    oM  /»••#> 
Th^rm^mMmw    (arg)    49' H  499* 

/tmtitfg    untti     /  ^  M. 
thnvy    mtst    mil   mftrrna^f 
S»a    mugh 

0  0*//    a   WA   M^ff*    hmmrw/ 

0t       Wr9H%^wt990 


XM 


jam 


IhOeti 


? 


1/ 


r 

/ 


^  / 


i:s^- _     %/ 


0^'' 


^ 


t         •*    , 


1^ 


r    %    fc    «    0 
I     I     I     >     I 


•<  Airte   M^M   «•«  (1*00    lh») 
ehvmtm*    S3  ft  aAom   hLSL. 
Tmnpmrmmtn    ^Vtatf/* 


J 

o 


4 


77 

I 

/ 


• 


0. 


Orm-s    HMMi    Mr 

Cfcxar    /#(  fr^mt  of  OmH  Htm€ 
£lt«a<»o»     IC  ft   •*•••  M.  Jl  /. 


«     %    <k     ft     O 
I      I       I   '   1      t 


Mttw* 

/ 

-         I 


M. 
•4 


^K 


J 


\ 


'UM 


^ 


I    %    K    %.    a  I  a. 

I     «     I     I     ■  I  % 


Owls    HtAe^    Mr. 
3mpt.  a  f89S. 

Twat  •*   OwU  Htod   Oe//  fttOO  /**) 
efm*»t'on    S3  ft  oteMr   J^  S    L. 

Wi-y^    NMW  mbott  /«  «•  Jt5  *fmt* 
mmv»    J  ft.  Mjfh 


J 


V-^-. 


Tkst  mf  Bmtl  A  on  Ctmnr  m  ffmttt 
CotttUt 


f     »     Ik    fc    • 
»■    I      I       ■      « 


A 


(7 


O      « 


/  »  »  %.  • 
i    I    ■    I    I 


Btkr,    Ml^mm, 


•■Fiwtti     •»««-  ••  MM* 


ti 


? 


xxm 


I 

5 


:?::> 


h 


I 


n 


If 


I 


i     - 


\ 


^ 


j««*' 


f     «    ft.    «    o 
I      ■     »      «      « 


Smgt.    lA   f*99. 
Bmr^m^e^r    9Q.Z' 
S*»  ramfh. 

^fwn    f^W»»    AM^    ml  PomI  III 


•jA«r 


•^rs:* 


«r 


«     4k     ft 

« 

•JJ  f 


v^ 


rr     JOM' 
6/' 

**■  ''Hay 


^^ 


1 


4,  oMU* 


Mauttmt  M**n 


I    %    K    Ik   o 
ii     I     I     »     t 


t 


0t    mfhmMB^mth 


I     %    h    h    o 


4 

"* 


2S3E 


:f:vii 


CiM-  EiWkagrn  A4r. 

ja40*t*  JO  37' 


h»th. 


o 


Cam  CtfXAmeTH.  Mt. 
Stfti  12,  itU-S-JO».Mtm2:/SmM. 


o  m»n  A  y 

9  8Ht   A   /Mnf    a 


a»  C  £/<M*#(* 


:%:vi ! 


:SSEL 


It 


o 


C/k^    £LizAarrn,  Me 


J^» 


f    «    ft    «    O  / 

«      I      »      I      I  ' 


-    f 


Am* 


^ 


rut    o/  if  mftfttr 


t     Ik    %     %     O 


jBiL 


T«jr   of  Z^   Cla—  DabaU  7>ump*t. 
Am    cm* 


/\ntTLAMO  Hkah  Me 
Smpe  4t  ina. 

7I>J«   of    e»ll  (A)    960  lb* 


t      %     <     %     0  I 


^ 


MSL 


Ca^€    Amm    Li^mra,    Mams. 


*  Ik  ft 


Bah   HAmaom,    Mt. 
Na*     lA    f39A 

7W*   mf   Bell    B-lO^e  l^i 

Smm  i—ff\  iw<wa  hmifMa  IS  ft 
Sly    Uvfmrmm,  chmngitif   tm 


xxxn 


Cj^*.    Amm     Ltamra,    AftMX. 

A^l    ff,     199^ 


^ia.f 


T»«*' 


«■  »• 


>  ■  »     I     t     > 


Canity   atatf  tltrwma^nmtg  mmit^ 
■*■  M»rt*   wA«aUB   tl*mnf*f 


:^m 


_.w_ \ 


^ 


\... 


...i 


'**r 


Ca^c    Ahm    LfHTM,    Ma**, 

a«<-*m«lvr   /•.ft'  !•  a*M* 
•M    JAf* 


/    »    *    » 


xxxnr 


*^ 


tkro 


/  »  »  »  • 
I    I    I    I    I 


«'• 


C'*^'     .^'VM     LukHT^,     Mama 
Cttrmm   f  /muffch. 


.ms: 


Xt*^ 


-'^^ 


Hmititml  UtHt. 

«    Ik    ft    «  / 

■I      I      I      I  » 


EAtrmmH   Poiht,    Mam*. 


4 
■4 


»»* 


EsMTKmn   ^ufx    Mam. 


»-    I      I      I 


Thurmmmatm    SflmS'9!    —•    *t* 

*tlU%   mttmmmtmty  *hu*tms  mm^  lifting 


Tnvr 


i^r 


■•MB 


Mtimra   Lr»t   Lmttx    Mas*. 
Mmy   A    /MM, 
lk*t  «/  m»M   B'  00-40  tu. 

T*«i«iiii—i»-  «r*  ••  •'* 


A    ft    • 


•4 


«A«4. 
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LiBBV  Islands  Lioht-station,  locikino  SE. 


Petit  Mahan  LianT-sTATioN,  uoomw 


Petit  Manan  Liqht-station,  lookinq  SW. 


Petit  Manan  Lioht-station,  looking  N 
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Petit  Manan  Lioht-statwm,  looking  NE. 


Deeb  Island  Thorouohfabe  Lioht-station,  lookinq  ENE. 


Deer  Island  Thorouohfare  LiaHT-sxAXiON,  l 


Deer  Island  TMonouaMFARE  LiaHT-sTATiON,  lookinq  SE. 


Deer  Island  Tmoroushfare  Light-station,  iookinq  SSE. 


Deer  Island  THonouSHFAnE  Light-station,  looking  W. 


Mount  Desert  Liqmt-station,  looking  NNE.,  before  new  o 


Mount  Deseut  Ligmt-statioh,  looking  ENE. 


Mount  Desert  Liqht-statioh,  looking  S. 


Mount  Desert  Liqht-station,  lookinq  SW. 


Mount  Desert  Light-station,  looking  NW. 


Mount  DESiRT  Lkiht-station,  looking  N. 


Matinicus  Rock  Lioht-station,  lookinq  NE. 


Matinicus  Rock  Liqi 


Matinicus  Rock  Uomt-st*tion,  lookins  SSE. 


Matinicus  rock  Liqht-station,  looking  NW. 
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Whitehead  Liqht-STATION,  looking  NE. 
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Whitehead  Light-station,  looking  W. 


Owls  Heao  Light-station,  looking  NW. 


Owls  Head  Light-station,  looking  NNW. 
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Seguin  Light-station,  looking  W, 


t,  LOOKING  NE.,  FROM  A  POINT  ABOUT   100  FEET    W.  OF 
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Seguih  Uoht-station,  l 


Plate  LXVII. 


Cape  Elizabeth  Liqht-station.  looking  N. 


Cape  Elizabeth  Lioht-station,  lookino  NW. 


Cape  Elizabeth  L 
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Cape  Elizabeth  LiOHT-STATtON,  i 


Cape  Elizabeth  Liqht -station,  looking  N.  bv  E.,  from  a  p>oint  about  200  FEET 


Cape  Elizabeth  Light-station,  looking  ESE. 
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PORTLAND   HEAD  LlGHT-STATION,  LOOKING  SW. 


Boston  Light-station,  looking  E. 


Boston  LiQht-statioh,  i 


Boston  light-s' 


Boston  Uqht-station,  udokinq  SE. 


BoSTOM  Light-station,  showing  trumpet 


Boston  Light-station,  looking  NW. 


Plate  LXXIII. 


Boston  LiaHT-sTATioN,  showing  experimental  bells  and  horns,  looking  NW. 


Boston  Light-station,  li 
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LIQHT-HOUSE  TENDER  MVRTLE,  1693. 


3  Ledqe  Lioht-house,  looking  WSW. 
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Aberrations  of  aadibility •    291 

Acoastio  transparency  of  air 290 

Adams,  E.  P.,  light-honse  snryeyor,  mentioned 272, 311, 319, 321, 336, 338, 339, 346 

Aerial  echoes  (see  Tyndall's  report) 281 

Aeronant,  T.  A.  Baldwin,  employment  of s 271 

Agricnltare,  Department  of,  mentioned 283 

Allard,  M.,  mentioned 283,312 

Analysis  of  refraction  of  sonnd 293 

Annalen  der  Hydrographie,  etc..  Dr.  H.  Mohn 294,297,299 

Areas  of  silence,  mentioned 302 

(iSee  Silent  areas,  names  of) 303 

Ash  Island,  Maine,  mentioned 318,320 

Atmospheric  conditions,  Inflnence  of 290 

Andibility  of  fog  signals,  Duane^s  experiments 279,281 

Avery  Bock,  Maine,  observations 312 

Axis  of  sound,  tests 340 

Baker  Island,  Massachusetts,  fog  bell,  observations  and  tests 271, 331 

Baldwin,  T.  A.,  aeronaut,  employment  of 271 

Balloons,  for  wind  observations 271, 305, 310, 318, 319, 324, 326, 327, 332, 336, 337 

Bar  Harbor,  Me.,  mentioned 313,315 

observations 316 

Bear  Island,  Maine,  observations 316 

Beavertail,  B.  I.,  observations  (see  Chart  viii) 306 

Chadwiok's  report,  1880 307 

mentioned 308 

Beazely,  Alex.,  mentioned 283 

BeU  Xf  te»i»  of  (see  aUo  Myrtle) 319,321,324,325,326,327,328,342 

B,  tests  of 332,333,336,338,339 

C,  tests 334,386-339,340,345 

D,  tests 837,338 

Bell  metal,  tests 286 

Blake  Bell  Company,  mentioned 271,285 

Block  Island,  B.  I.,  southeast  end,  silent  area 284 

Blymerbell,  tests 285,337 

BoUers,  quick-steaming ,. ., 287 

Bonnet  Point,  Bhode  Island,  steamer  Rhode  Island,  ashore 306, 308 

Boon  Island,  Maine,  keeper,  mentioned 328 

fog  signal,  Daboll  trumpet,  tests , 328 

Boothbay  Harbor,  Maine,  mentioned 323,324 

Boston,  Mass.,  experimental  signals , 271,284,287 

fog  signal,  observations 307,385 

air  currents,  observations 311 

mentioned.....,,.,.,..,.,.,,.,....  331,334,335,336,339,340,^41,342 
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Boston  IlftrboT,  Massaohiuettey  silent  area, 38( 

light-ship  with  fog  signal 317 

Boston  Narrows,  Massaohosetts,  observations  ...; 343 

Bradley,  H.  C,  mentioned 272, 293, 311, 329, 331, 392, 334, 33H,  338,  SIC 

Brewster  Islands,  Massachnsetts,  mentioned 335 

Broad  Sound,  Massachnsetts,  mentioned 3S 

Bnmt  Porcupine  Island,  Slftino^  mentioned 31€ 

Burntisland,  Maine,  mentioned , 32Qt,3S 

Butterfield,  A,  D,,  mentioned , 27ty23Si 


Cape  Ann,  Massachusetts,  tests 339 

Cape  Cod,  Massachusetts,  mentioned 2H 

Cape  Elisabeth,  Maine,  experimental  screens 37* 

obserrations 35 

mentioned 280,281,310,325,344 

Centurion,  mentioned 338 

Chadwlck,  Commander,  U.  S.  Navy,  mentioned 281,  306^  307,  M 

on  Beavertail  fog  signal 307 

Cincinnati  Bell  Company,  mentioned 271,285^337 

City  of  Biektumd^  steamer,  obserrations,  1872 2R 

Clayton,  H.  H.,  mentioned 311 

Clour y  schooner,  o^iservations  of  A.  B.  Johnson,  quoted 281, 283, 284, 305 

observations 272, 305, 308,  ^8, 320-335, 33a-342»  36 

Coal,  consumption,  tables  of 29 

Cobasset,  Massachusetts,  echo 314 

Colby,  Lieut.  Commander,  U.  8.  Navy,  mentioned 335 

Conclusions 3tf 

Contents,  table  of 275 

Cuckolds,  Maine,  coal  consumed 2g9 

observations 33 

Curvature  of  rays  (Plate  i) 292 

Cushing  Island,  Maine,  mentioned 32S 


Dahlgren,  J.  P.,  mentioned '. 272,338^ 

pamariscotta,  Me.,  mentioned 323 

Danger  ^  navigation,  echoes 303 

Panger  ^g^als^  cfff  Minots  Ledge,  Massachusetts SSI 

jDeer  Island' TifakOEOughtf'a]:e,  Slikine,  .observations 317 

(Peer  Island)  Massachusetts,  mentiioined 335 

iDiffiracti<w,"i»fceral  spreading".--- 291 

pnan^Getn.  U.  8.  Army,  mentioned  ----- -•-- 269,270,279,388 

livkvestigationsby' : 343 

.<Mi  tuoriihc^ast  snowstorm > 31$ 

Eastern  Point,  Massachuseftts,  observations 331 

mentioned 

Echoes,  Tyndall's  report 281, 

observations  on 283, 303, 327, 339, 334 

Eddy,  Prof.,  mentioned 311 

Elliott's  (Col.,  U.  S.  Army),  report  on  European  light^houses,  mentioned  ...  283 

Engines,  kerosene  and  caloric,  tests  of ^ 284, 387 

used  with  bells 286 

Experiments  and  investigations,  former,  1867-1892 279^284 

with  fog  signals,  section  2 284-289 

Experimental  station  and  apparatus^  Boston ... ^  - ,..-...  ..^ .  Sg^ 
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PallBiver,  Mass. /mentioned 306 

False  Spit  beacon,  Boston  Harbor,  mentioned 336 

Fireworks,  testing  range  of  sound 288 

Fisber,  Samuel,  mentioned 343 

Fisherman  Island  Passage,  Maine,  mentioned 819,321 

Fitzgibbon  boiler,  use  of 287 

Floccalence  of  atmosphere. 281,290 

Fog  signals  tested,  list  of 271 

Fog  signals,  former  investigations  and  experiments,  1867-1892 279-284 

sonnd  of,  relation  to  other  sounds.  Prof.  White 302 

principles  affecting  the  aadibility  of,  section  3 289 

Third  district,  tests 305 

First  and  Second  districts,  tests 308 

summaryof 308 

best  location  for 1 346 

onlightships 347 

observations  on  audibility  of 305 

Former  experiments  and  investigations,  section  1 ^9 

Fort  Adams,  R.  I.,  mentioned 308 

Fort  Warren.  Mass..  mentioned 333,342 

France,  method  of  getting  up  steam 287 

Fuel,  consumption  of 269,288,289,380 

Galatea,  steamer,  ashore,  1880 306 

Garden  Island,  Maine,  spindle,  mentioned 319,320 

Gardiners  Point,  New  York,  mentioned 306 

Geraniumf  steamer 335 

*' Ghost,"  the,  observations 282,305,319,320,336,338,342 

Gloucester,  Mass.,  mentioned 331,345 

Goose  Rocks,  Maine,  observations 317 

Grant,  I.,  light-house  keeper,  mentioned 344 

Graves  whistling  buoy,  Massachusetts,  mentioned 335 

Great  Brewster  Island,  Massachusetts,  mentioned 287, 335 

Great  Duck  Island,  Maine,  observations 316 

Great  Gull  Island,  New  York,  echoes 803 

Green  Mountain,  Maine,  observaptions 316 

Griswold,  M.  M.,  jr.,  mentioned 272, 316, 317, 319-322, 327, 328, 329, 331, 339, 340 

Grobb  kerosene  engine,  mentioned 287 

Gun,  Lyle  pattern,  observations 339,340 

Gnnderson,  seaman,  mentioned 313, 326 

Halfway  Rock, Maine,  observations.. 325 

Harding  Ledge,  Massa^ihusetts,  silent  area 284 

mentioned 339,340,342 

Hazen,  Prof.  H.  A.,  mentioned 271,283,305,306,335 

Heap,  Maj.  D.  P.,  U.  S.  Army,  mentioned 272 

Henry,  Prof.,  experiments 269, 270, 281 

Researches  on  Sound 270, 318 

on  Duane's  report 279 

mentioned 280-283,293,307 

High  Head  (Mount  Desert),  Maine,  mentioned 313 

Homsby-Acroyd  kerosene  engine,  mentioned 287 

Hull,  Mass.,  mentioned 332 

Humidity,  relative,  refraction  of  sound  by  variations  of 297 

increase  of  reflection  of  sonnd  by 301 

Hurricane  IsHind^  Maine,  mentioned 322 
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Inflaence  of  pennaBent  obstacles - 

atmospheric  conditions 

observer's  sarroundings 301 

Intensity  of  sound,  determining 2S7, 288^905,311 

Allard's  method  of  plotting 3U 

Intensities,  scale  for  estimating 309 

Jack  Knife  Ledge,  Maine,  mentioned*. 331 

John  Bracewell,  schooner,  mentioned 3tt 

Johnson,  A.  B.,  observations,  cmiseof  Clover 281,29 

{See  also  Clover  and  Mjfrtle.) 

in  Modem  Light-House  Service 283,3U 

pn  silent  areas,  quoted 281 

in  Science,  January,  1894,  quoted 301 

observations,  Third  district 305 

observations.  First  and  Second  districts 

mentioned 272,306,307,316,818^325, 

Kane  oil  engine,  mentioned 1 271, 284, 286^  3K> 

Kennebec  Kiver,  Maine,  mentioned 3S3 

Ke'rosene  engine,  mentioned 271, 284, 286^  397 

Kites,  for  wind  observations 311 

Larkin,  W.  H.,  jr.,  mentioned 213 

Libby  Islands,  Maine,  observations 312 

Liberty  Point,  Maine,  mentioned TS 

Lifl&-Saving  Service,  mentioned 20^ 

Light-ship,  with  fog  signal,  Boston  Harbor 317 

LilaCf  steamer,  mentioned 312,39K 

List  of  fog  signals  tested 271 

Plates - 277 

Little  Brewster  Island,  Massachusetts,  fog  siren 2(4 

silent  area 281 

Little  Gull  Island,  New  York,  observations 306 

mentioned , 303,307 

Little  River,  Maine,  observations 312 

Livermoro,  Maj.  W.  R.,  U.  S.  Army,* mentioned 319,321,325-328.390,331.84- 

336,337,36 
( See  also  Clover  and  Myrtle.) 

Location  of  fog  signals,  utilizing  sound 270.272,282 

best  for  fog  signals : 346 

Long  Point  light,  Massachusetts,  mentioned 313 

Lubec  Channel,  Maine,  observations 312 

Luther,  R.,  mentioned 272,312,316,317,319,331,334,341,313 

Machias  Seal  Island,  New  Brunswick,  whistle,  mentioned 312 

Machias  Bay,  Maine,  mentioned 312 

Mahan,  Capt.  F.  A.,  U.  S.  Army,  mentioned 212' 

Maine,  coast  of,  mentioned 279 

Malay  kites,  experiments  (see  also  Kites) 311 

Manana  Island,  Maine,  observations 

Mariners,  suggestions  to 

Matinicus  Rock,  Maine,  observations 

Meteorological  implements,  mentioned 

Mile  Ledge  buoy,  Maine 

Modem  Light-House  Service,  A.  B.  Johnson,  mentioned 272, 283, 307, 31^| 

Mohn,  Dr.  H.^  (]^uoted , ,,,,,,....,,..,.,♦..,,»,, 294,297, 
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Mouhegan  Island,  Maine,  mentioned 319,320,822,325,344 

^Minots  Ledge,  MaasaohuBettB,  obsenrations 882 

JMontnmbral  areas.  Prof.  White 303 

Moose  Peak,  Maine 312,318 

Mortars 288 

Mosqnito  Island,  Maine,  mentioned 319 

Mount  Desert,  Maine,  fog  signal,  coal  consomed,  experiments 289 

observations 815 

mentioned 311 

Mount  Megnnticook,  Maine,  mentioned 322 

Mnnroe  Island,  Maine,  mentioned : 322 

Muscle  Ridge  Channel,  Maine,  mentioned 318,820,322 

Jfi^fo,  steamer,  mentioned 272,288,305,809-343 

Mystic,  Conn.,  mentioned 306 

Nabant,  Mass.,  mentioned 835 

Nantasket,  Mass.,  Atlantic  House,  mentioned 832 

Narragansett  Bay  and  Pier,  mentioned 806 

Narraguagus,  Maine,  mentioned 313 

Narrows  light,  Massachusetts,  mentioned 386 

Nash  Island,  Maine,  mentioned 312, 313 

Negro  Island,  Maine,  mentioned 322 

New  England  coast,  influence  of  wind 281 

upward  refraction 292 

New  London.  Conn.,  fog  signal,  mentioned 806 

Newport,  R.  I.,  mentioned 306,306 

Nickerson,  Theo.,  mentioned 272 

Nix  Mate,  Massachusetts,  mentioned 335 

Northeast  storm 280,340,343-345 

Observations  x»n  audibility  of  fog  signals,  section  4 305 

Third  district 305 

First  and  Second  districts 308 

sound  in  northeast  snowstorm 343-845 

Observer's  surroundings,  influence  of 304 

Obstacles,  permanent,  induence  of 289 

Oilengines 271,284,^86 

Old  Anthony  Ledge,  Maine,  mentioned 326 

Otter  Island,  Maine,  mentioned 819 

Owls  Head,  Maine,  mentioned 318,319,320 

observations 320 

Peaks  Island,  Maine,  mentioned 825 

Penobscot  River,  mentioned 318 

Permanent  obstacles,  influence  of 289 

Petit  Manan,  Maine,  observations 313,316 

Philosophical  Society,  Washington,  Johnson's  papers 283, 305 

Pitch  of  sound 288,296,336 

Plates,  Ust  of .' 277 

Point  AUerton,  Massachusetts,  mentioned 337,338 

Point  Judith,  Rhode  Island,  silent  area.. 284 

Pond  Island,  Maine,  mentioned 324,325 

Bar  bell  buoy,  mentioned .- 325 

Poor,  S.  v.,  mentioned 272 

Porcupine  Island^  Maine,  mentioned 317 


374  INDEX. 


Portland,  Me.,  mentioned 281,326,313 

Portland  Head,  Maine,  experiments  and  observations 3% 

coal  consumption,  189a-1884 289 

Principles  affecting  the  audibility  of  fog  signals,  section  3 289 

Proceedingf  of  the  British  Association,  1856,  Prof.  Stokes 280 

Propagation  of  sound,  effect  of  snow,  Wallace's  report 343 

Pseudumbral  area,  Prof.  White  303 

Pumpkin  Island,  Maine,  mentioned 3^ 

Quoddy  Roads,  Maine,  mentioned 31S 

Race  Point,  Massachusetts,  observations,  life-saving  station 313 

Ram  Island  light,  Maine,  mentioned 323,326 

Ranges  of  sound,  table  of  siren,  whistle,  trumpet,  beU 288 

Rayleigh,  Lord,  mentioned 293,294,298,299,300 

Rays  of  sound,  mentioned 290,2% 

curvature  of,  Plate  i 292 

table  of 295 

Reflection,  total,  of  sound  by  wind 300 

increase  of  temperature... 301 

humidity 301 

Reflectors,  increasing  sound,  Prof.  Henry 270 

Refraction  of  sound,  observations  on 271,279, 281, 282,291,292 

analysis  of 298 

bywind 293 

by  variations  of  relative  humidity 297 

effect  of  temperature  and  wind 282 

Refraction  of  Sound,  by  W.  B.  Taylor,  mentioned 283 

Relation  of  the  sounds  of  fog  signals  to  other  sounds.  Prof.  C.  A.  White,  ix.  D .         303 

Researches  on  sound.  Prof.  Henry 270 

Resultant  refraction 299 

Reynolds,  Prof.  O.,  quoted  as  to  refraction ,  282,291,297,299 

Bhode  Island,  steamer,  ashore,  Bouuet  Point,  Rhode  Island,  1880 306 

Richmonds  Island,  Maine,  mentioned 326 

Rockland,  Me.,  mentioned 318, 322 

Rogers,  Mr.,  mentioned 328^336 

Round  Porcupine  Island,  Maine,  mentioned 316 

Royal  Society  of  London,  proceedings,  1874,  Reynolds  quoted 298 

Royal  United  Service  Institute,  mentioned 283 

Sail  echoes,  danger  ftom 308, 3(M 

Scale  used  for  estimating  intensities 309 

Science,  January,  1894,  A. B.Johnson  in 3i8 

Scituate,  Mass.,  mentioned 382,331 

Screens,  controlling  sound  by 272,287 

Seal  Harbor,  Maine,  mentioned 319 

Seguin,  Maine,  mentioned,  observations 271,323-325 

Shag  Rocks,  Massachusetts,  mentioned 322,339 

Sheep  Porcupine  Island,  Maine,  mentioned 316 

Shipman  oil  engine,  report  of,  mentioned 271, 284, 286, 321, 328, 337, 312 

Silent  areas,  mentioned,  marking ., 279,303,319,324,339 

Sirens  tested,  list  of 271 

Smith,  A.  H.,  mentioned 272,332 

Snow,  effect  on  sound 310 

Snowstorm,  northeast,  report  of,  etc 272,313 

Sound  of  signals,  in  upper  air,  through  water,  etc 271 
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Sound  rays,  obserrations 290 

Sound  refraction,  analysia  of 293 

of  fog  signals,  relation  to  other  soands,  Prof.  White 302 

South  Entering  Bock,  mentioned 384 

South  Foreland,  Tyndall's  experiments  mentioned 281 

Sonthport,  Me.,  mentioned 324 

Steam,  rapid  generation  of 287 

method  in  France 287 

StimpBon  Island,  mentioned 317 

Stokes,  Sir  G.  G.,  mentioned 283,293 

on  air  cnrrents  and  sonnd  iraves 280,281 

Striking ibachines,  hammers,  etc.,  experiments 286 

Suggestions  to  mariners 347 

Summary  of  tests  of  fog  signals,  First  and  Second  districts 308 

Table  of  contents 275 

fuel,  coal,  consumption 288, 289 

ranges,  approximate 288 

sound  rays  and  wind • 295,296 

reflection  of  sound  by  wind 300 

temperature 301 

humidity 301 

Taylor  Reef,  Maine,  mentioned 325 

Taylor,  William  B.,  Befraction'of  Sound,  mentioned 283, 293 

Temperature,  effect  on  range  and  soundwaves 280,296 

increase  of,  reflection  of  sound  by 300 

Tennant  Harbor,  Maine,  mentioned 319 

Tests  of  fog  signals,  list  of  places 271 

Third  district,  1880-1883 305 

First  and  Second  districts,  1892-1894 308 

Thatcher  Island,  Massachusetts,  mentioned 329,345 

Theory  of  sound,  Lord  Ray leigh  quoted 293,300 

Total  reflection  of  sound  by  wind 300 

Tower,  Capt.,  mentioned 337 

Trinity  House,  mentioned 280 

Trumpets  tested,  list  of 271 

Trumpets,  experimental,  description,  etc 285,286 

observations 335-342 

Two-Bush  Channel,  Maine,  mentioned 319 

Tyndall,  Prof.,  mentioned 290,293,318 

Variations  of  relative  humidity,  refraction  of  sound  by — 297 

Wallace,  J.  H.,  mentioned 272, 311, 316, 319, 320, 323, 324, 326, 329, 337, 338, 339 

report  on  northeast  snowstorms 343 

Weather  Bureau,  mentioned ^ 283,305 

West  Passage,  Rhode  Island,  mentioned 306 

West  Quoddy,  Maine,  mentioned 1 312 

Whaleback,  New  Hampshire,  mentioned,  experiments,  coal . 289 

observations — 828 

Whale  Rock,  Rhode  Island,  audibility  Beavertail  fog  signal S08 

Whistles  tested,  list  of 271 

Whistles,  tugs,  audibility  on  Myrtle ^- 838 

Whistling  buoys,  marking  silent  areas -. 284 

White,  Prof.  C.  A.,  LL.  D 283,284 

on  the  relation  of  sounds  of  fog  signals  to  other 
soands ^., ,,..         302 
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Wbiteheadj  Maine,  obeervatioDB ^ 31£;l32 

of  keeper S44 

mentioned 833, 328»  344, 315 

Wliite  Ledge,  Maine,  mentioned SM 

Wind,  direction  and  force,  influence  on  sound 139 

refraotionof  sound  by 29S 

total  reflection  of  sound  by 900 

obseryations,  balloons  and  kites  for 310 

charts  illustrating... 311 

Witch  Rock,  Maine,  buoy,  mentioned 826 

Wooden  Ball  Island,  Maine,  mentioned 318 

Worcester,  Mass,  mentioned 3U 
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A'baecon,  N.  J.,  depot 88 

Adams,  M.  B.,  m^jor,  U.  S.  Army.    R^ij^^Ig  on  constmotion  of  piorhjead  con- 

auits ^■^'.: 263 

Alinapr :,  "^'-     .^. 144 

Aids  to  nayigatiOi.,  M^CJCO^  lotions  made  for  1894-'95 21 

appropriations  asked  for  1896-*9S 33 

statistics  of,  to  June  30, 1894 5,20 

maintained  on  Jnne30, 1894 5,20 

temporary  changes  in...^ 15-18 

Alaskan  waters,  bnoyage 5 

Alligator  RiTer,  North  Carolina 33,101 

u£nuiranth,  tender.  Ninth  and  Eleventh  districts 137, 152, 169, 181 

Amelia  Island  range,  Florida 113 

Ames  Ledge,  Maine 33, 45 

Amite  Rirer,  Lonisiana 33,129 

Anclote  Keys,  Florida 122 

Alio  Nnevo,  California 185 

Apalachicola  Bay,  Florida ^ 34,123 

Appendixes  to  Annual  Report,  1894,  reference  to 31, 32 

Api>endiz  No.  1. — Report  on  electrio-baoy  plant.  New  York  Lower  Bay,  by 

Lient.  Commander  West,  IT.  S.  Navy 205 

No.  2. — Report  on  foundation  for  Wolf  Trap  Light-Mouse,  by  Capt. 

E.  Bergland,  U.  S.  Army 215 

No.  3. — Report  on  the  exlilbit  of  the  Light-House  Board  at  the 
World's  Columbian  Exposition,  1893,  by  Arnold  Burges  John- 
son, chief  clerk  Light-House  Board 221 

No.  4. — ^Report  on  construction  of  pierhead  conduits,  by  M^J.  M. 

B.  Adams,  U.  S.  Army 263 

No.  5. — Report  on  fog-signal  experiments,  by  Maj.  W.  R.  Liver- 
more,  U.  8.  Army 267 

Appropriations  made  for  1894-'95 21 

recommended  for  1895-'96..: 33 

for  supplies,  necessity  for  increased 26 

repairs,  etc 33 

keepers' salaries 26,27,33 

light-vessels 27,28,33 

buoyage 28,33 

lighting  rivers 28,33 

fog  signals 33 

inspecting  lights 28,29,33 

survey  of  sites 33 
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Appropriations  special 3S 

continuing,  legislation  recommended 26 

gas  bnoys,  recommended SI 

Aransas  Paso,  Texas 133 

Arbutus,  tender,  Seventh  and  Eighth  districts 120, 136 

Armeria,  supply  steamer 62,77 

Ashtabula,  Ohio,  front 157 

pierhead : 157 

Automatic  bnoys.    (^m  Bell  bnoys;  Whistling  buoy s. ) 

Azalea,  tender.  Second  light-house  district 52,59 

B. 

Back  River,  Virginia 93 

Baker  Island,  Massachusetts 52 

Ballard  Reef,  Detroit  River,  Michigan,  light-ship  No.  63 16S 

Ballast  Point,  California 183 

Baltimore,  Md ^ 96 

Barataria  Bay,  Louisiana , 131 

Bamegat,  N.J 80 

Barnwell  Place,  S.  C 112 

'  Bar  Point,  Lake  Erie,  light-ship  No.  59 165 

Bartlett  Reef  light-ship  No.  13,  Connecticut 69 

Bass  Harbor  Head,  Maine 41 

Battery  Gladden,  Alabama 127 

Bayfield,  Wis 34,176 

Bay  State  Shoal  and  Oak  Point  Shoal;  New  York , 34,133 

Beacons  (day  or  unlighted)  in  First  district 3S,47 

Second  district 52,57 

Third  district 62,70 

Fourth  district 80,86 

Fifthdistriot 90,1<B 

Sixth  district 107,116 

Seventh  district 120,134 

Eighth  district 127,135 

Eleventh  district 169 

Twelfth  district 183»189 

Thirteenth  district 192,198 

Total  number 5 

Beacon  lights,  Rappahannock  River,  Virginia 9i 

Bear  Island,  Maine,  buoy  depot 51 

Beaufort  Harbor,  North  Carolina 34,101 

Bell  bnoys  in  position 5 

established  during  the  fiscal  year 18^  19 

discontinued  during  the'fiscal  year 19 

First  district 88 

Second  district 52 

Third  district ffl 

Fourth  district 90 

Fifthdistriot 90 

Sixth  district 107 

Seventh  district 1^ 

Eighth  district 127 

Eleventh  district -^. 1® 

Twelfth  district '. 185 

Thirteenth  district 192,199 
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Berglandy  £.,  captain,  U.  8.  Army,  report  on  the  foundation  for  Wolf  Trap 

light-lioase 215 

BidderSy  modifications  of  law  as  to  lowest 23,24 

Big  Bay  Point,  Michigan 173 

Big  Oyster  Beds,  New  Jersey 34,81 

Big  Sable,  Michigan 34,173 

BUoxi,  Miss l 128 

Biscayne  Bay,  Florida 34,120 

Black  Ledge,  Connecticnt 34, 63 

Black  River,  or  Lorain,  Ohio,  fog  signal .' 34 

Black  Hiyer,  Ohio,  pierhead  range  lights 159 

Blockade  Shoal,  off  Pork  Point,  North  Carolina 34,101 

Bloody  Point  range.  South  Carolina Ill 

Bodega  Head,  California 34,187 

Bodie  Island,  North  Carolina 98 

Bolivar  Point,  Texas 132 

Bonita  Point,  California 186 

Boon  Island,  Maine 34,46 

Boston,  Mass.,  machine  and  lamp  shop 58 

Boston  Harbor, Massachusetts,  light-ship 34,55 

Boundaries  of  First  district 38 

Second  district 52 

Third  district 62 

Fourth  district 80 

Fifth  district 90 

Sixth  district 107 

Seventh  district 120 

Eighth  district 127,135 

Ninth  district 137 

Tenth  district 153 

Eleventh  district 169 

Twelfth  district 183 

Thirteenth  district 191 

Fourteenth  distri  c  t 201 

Fifteenth  district 202 

Sixteenth  district 203 

Bouqitet,  steam  launch,  Third  district 62,79 

Braddock  Point,  New  York 155 

Bramble,  steam  launch,  Fifth  district 90,106 

Brazos  River,  Texas 133 

Brenton  Reef  light-ship.  No.  11,  Rhode  Island — 68 

Bridgeport  Harbor,  Connecticnt «. 65 

Bridgeport  Breakwater,  Connecticut 65 

Bridges  over  navigable  rivers,  lighting,  legislation  asked 25 

Browns  Head,  Maine 44 

Buckle  Island,  Maine - 34,41 

Buffalo,  N.Y 166 

Buffalo  Breakwater,  New  York «» 155 

Buffalo,  N.  Y.,  depot 167 

Bull  Bay,  South  Carolina 110 

Bullock  Point,  Rhode  Island ^ 63 

Buoyage,  appropriation  asked  for  expenses 28 

statistics  regarding — 5 

of  Alaskan  waters — 5 

Buoys  in  First  district ^ 38,49 
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Baoyt  in  Beoond  district 88 

Third  district 62,72 

Foarth  district 80,86 

Fifth  district 90,104 

Sixth  district 107,  U6 

Seventh  dUtrict 120,124 

Eighth  district 127, 13B 

Ninth  district 137, 1« 

Tenth  district 153,168,174 

Eleventh  district 1»,1» 

Twelfth  district 183,190 

Thirteenth  district 192,199 

Alaskan  waters 5 

Portage  Lake  and  Hirer,  Michigan 174 

Buoys,  nnmber  maintained  hy  Light-House  Establishment 5 

special,  established  and  discontinued t 18,19 

bell,  number  in  position 5 

ice,  in  Second  district 52 

Fourth  district 80 

gas,  number  in  position 5 

of  Pintsch pattern 30,31 

appropriation  asked  for 30,S1 

prirate,  proposed  prohibition  of 22 

changes  in 18 

eleetric,  nnmber  in  position 5 

whistling,  number  in  position 5 

electric,  Third  district 62 

Buoy  depots.    <  See  Depots. ) 

Burliogton  Breakwater,  Vermont 68 

Burnt  Coat  Harbor^  Maine 34,41 

BushBluir  Shoal  light-ship,  No.  46,  Virginia 102 

iro«y  as  relief 102,106 

Butler  Flat,  Massachusetts 34,54 

C. 

Cactu;  tender.  Third  district 62,77 

Calcasieu,  La 132 

Camillej  hired  schooner,  Eighth  district 136 

Cape  Ann,  Massachusetts 52 

Cape  Arago,  Oregon 192 

Cape  Caoaveral,  Florida 113 

Cape  Charles,  Virginia 91,108 

light-ship.  No.  49,  A^irginla 103 

Cape  Disappointmenty  Washington 194 

North  Head,  Washington 36 

Cape  Elizabeth,  Maine 34,45 

Cape  Fear,  seacoast  of  North  Carolina 34.106 

entrance  to  Cape  Fear  River,  North  Carolina 109 

Cape  Fear  River  post  lights.  North  Carolina 199 

range  lights  for  new  dredged  channel 34,109 

Cape  Flattery,  Washington 34,196 

Cape  Hatteras,  North  Carolina 96 

Cape  Henry,  Virginia 103 

Cape  Lookout  Shoals,  North  Carolina,  proposed  light-sliip 34, 103 
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CapeMay,  N.  J.,  boathouBe 88 

Cape  May  depot,  New  Jersey 88 

Cape  Mearee,  Oregon 194 

Cai>e  Mendocino,  California 34, 188 

Cape  Poge^  MasBachnsetts 54 

Cape  San  Bias,  Florida 123 

Cax>e  St.  Greorge,  Florida : 122 

Carlton  Island,  New  York 34,154 

CaiTabelle,Fla • 122 

Castle  Pinokney,  bnoy  depot.  South  Carolina 116 

Cat  Island,  Mississippi :  128 

Cedar  Island,  New  York 64 

Cedar  Point,  Maryland 96 

Cedar  Point,  Ohio 159 

Chandelenr,  Lonisiana 129 

Changes,  temporary,  in  aids  to  navigation 15-18 

Characteristics  of  lights  changed 9-13 

fog  signals  changed 13, 14 

Charleston,  S.  C, proposed  depot i.  34 

Charleston  and  Morris  Island  ranges.  South  Carolina 110 

Cheboygan  River,  Michigan,  front  range 34, 170 

rear  range 171 

Cheqnamegon  Point,  Wisconsin 34,175 

Cherry  Island  range,  Delaware 83 

Chicago,  111.,  harbor  light  and  fog  signal 141 

River 140 

Chincoteagne,  Depot,  Virginia 88 

Choctaw  Pass  and  Dog  River  Bar,  Alabama 127 

Christiana  Beacon,  Delaware 82 

Christiana,  Del 34,83 

Clark  Ledge,  Maine 34,38,39 

Cleveland,  Ohio,  new  site  for  dwelling 34,158 

Cleveland  west  pier,  Ohio 158 

Cleveland  Breakwater,  Ohio 159 

Clover,  tender.  Second  district 59 

Cob  Point  Bar,  Maryland 95 

Colmnbian  Exposition  at  Chicago,  1893,  exhibit  of  the  Light-House  Board, 

report  on,  by  Arnold  Burges  Johnson,  chief  clerk  Light-House  Board . . .  221 

Columbia  River,  light-ship  No.  60,  Oregon 197 

post  lights 196 

Columbine,  tender.  Thirteenth  light-house  district 192, 200 

Conanicut,  R.  1 63 

Conduits,  pierhead,  construction  of,  report  on,  by  MaJ.  M.  B.  Adams,  U.  S. 

Army 263 

Conduit,  description,  etc.  («ee  Ninth  district) ^ 143 

Comioaut,  Ohio 156 

Conneaut  Pierhead,  Ohio 156 

Conneaut  range  light,  Ohio 34,156 

Conover  beacon.  New  Jersey 66 

Construction  of  pierhead  conduits,  report  on,  by  Maj.  M.  B.  Adams,  U.  S. 

Anny 263 

Continuing  appropriations,  legislation  recommended 26 

Contracts,  award  to  lowest  bidders,  modifications  of  present  law  asked 23 

Coquille  River, Oregon...,,,,, , 192 

Cornfield  Point,  light-ship  No,  51,  Connecticut  , ....,,«,«  69 
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CoionA  Shoal  (M0£leTen-Foot  Shoal  light-ship) 117 

Crooked  River,  Florida !» 

CroM  Ledge,  New  Jersey a 

Croaa  Rip  light-ship,  No.  5,  liaaaaohiuetts 5S 

Cabita  Gap  fog  signal,  Lonisiana ^ 131 

Cnrritnck  Beach,  North  Carolina » 

Cutler  Harbor,  Maine  («m  Little  River) 39 

Cntoflf  Channel  range,  Maryland 9? 

D. 

DoJ^Imi,  tender.  Ninth  district Ui.lSl 

Danfnskie  Island  range.  South  Carolina HI 

Day  or  nnlighted  beacons.    (See  Deaoons.) 

Deadman  Island,  California 3l,m 

Deep-Water  Point,  New  Jersey 8S 

Deer  Point,  Florida »t,l« 

Delaware  Breakwater,  east  end,  Delaware 81 

Depots  in  First  district 51 

Second  district 58 

Third  district 73-76 

Fourth  district .* 87 

Fifth  district 101 

Sixth  district 34,116 

Seventh  district 125 

Eighth  district 136 

Ninth  district,  at  St.  Joseph,  Mich 13 

Ninth  and  Eleventh  districts,  Scammons  Harbor,  Michigan 94, 1301 180 

Tenth  district Km 

Eleventh  district IdD 

Twelfth  district 1« 

Thirteenth  district 1» 

new,atErie,  Pa 3ilST 

Destruction  Island,  Washington 1S5 

Detroit  depot,  Michigan 34,180 

Detroit  River,  Bar  Point,  Michigan 163 

Devils  Island,  Wiscoubin 34,171 

Diamond  Shoals,  Outer,  North  Carolina 9Pi 

Discontinued  lights,  fog  signals,  and  buoys 8,9,15 

Dog  River,  Alabama 127 

Doller  Point  range  lights,  Virginia 34,82 

Doubling  Point,  Maine 34*45 

Drift,  schooner,  temporary  light-ship 108,106 

Duluth  range,  Minnesota 177 

Dutch  Island,  Rhode  Island fi 

lE^agle  Harbor,  Michigan 34,  ITS 

range,  Michigan 174 

jEagle  River,  Michigan 174 

moving  light  to  Sand  Hills U 

East  Brother  Island,  California l^T 

East  Pascagonla  River,  Mississippi 1S8 

Edgemoor  (Cherry  Island)  depot,  Delaware 3i87 

JPdiz  Hook^  Washington .. . ...  -.-.-.- - ^  -  -  -^-.- l^ 
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Kgmont  Key,  Florida 34,121 

buoy  depot 34,125 

keeper's  dwelling , 34 

Sighth  district,  officers  in  charge  of .'. 4 

statistics  of 127 

Elba  Island,  Georgia .* 112 

Electric  and  gas  buoys  in  position 5 

Electric  bnoys.  Third  district 62 

Electrio-bnoy  plant,  New  York  Lower  Bay,  report  of  Lieut.  Commander  West, 

U.  8.  Navy 206 

Electric  buoys,  Gedney  Channel,  New  York 72,.206 

Appendix  No.  1 205 

£lectric  communication  with  light-vessels 29,30,34 

£lectric  lights  for  light-ships 29, 30 

Electric  plant,  Staten  Island  depot.  New  York 75 

Eleven- Foot  Shoal,  Green  Bay,  Michigan,  light-ship 147 

Eleventh  district,  officers  in  charge  of 4 

statistics  of 109 

Employes,  crews  of  light-ships,  tenders,  etc 5 

Engineer,  First  district 3, 38 

Second  district ^ 3,62 

Third  district 3,62 

Fourth  district 3,80 

Fifth  district 4,90 

Sixth  district 4,107 

Seventh  district 4, 120 

Eighth  district 4,127 

Ninth  district 4,137 

Tenth  district 4,153 

Eleventh  district 4,169 

Twelfth  district 4,183 

Thirteenth  district ^ 4,192 

Fourteenth  district -  4,201 

Fifteenth  district 4,202 

Sixteenth  district 4,203 

Erie,  Pa 156 

Erie  range,  Pennsylvania 156 

Erie,  Pa.,  buoy  depot 34,167 

Escanaba,  Mich 34,146 

Estimates,  general 33 

buoyage 33 

inspecting  lights .1 33 

lighting  of  rivers 33 

light-ships 33 

tfogsignflOs ................ ...  33 

«epairs <rf  light-houses.... .,.^ --.-.-.-- --.-- -.^.-. ..,-..,..  88 

salaisies<of  keepers , ,...,,...^^. 83 

survey  of  light-house  sites , , ,...  33 

supplies  of  light-houses 33 

special 33 

iEixecution  Rocks,  New  York ' 65 

Executive  members  of  Board 3 

Exhibit  of  the  Light-House  Board  at  the  World^s  Columbian  Exposition, 

;L893^  report  on,  by  Arnold,  Burges  Johnson^  chief  cjlerk  Li^ht-House  Bq^d .  ^SQL 
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Ezperimento,  improrement  of  fo^  signals 9 

Experimenta,  fog  signal,  report  on,  by  Mi^.  W.  R.  LiTermore,  U.  8.  Army...  ST 

P. 

Fair  Hayen,  entrsDoe  to  Little  Sodns  Bay,  Now  York 64 

Fairporty  Ohio 35 

pierhead,  front,  east  pier ISI 

rear,  east  pier ISI 

Farallon,  California IK 

Fen  wick  Island  Shoal  light-ship,  No.  52,  Maryland H 

Fifteenth  district,  officers  in  charge  of I 

statistics  of : S6 

Fifth  district,  officers  in  charge  of I 

statistics  of 86 

Finns  Point,  New  Jersey K 

Fire  Island,  New  York ft 

First  district,  officers  in  charge  of S 

statistics  of 31 

Five-Fathom  Bank  light-ship.  No.  40,  New  Jersey M 

37,  foundered W 

northeast  end,  No.  44 8 

(««0  International) U 

Flag,  United  States,  at  light-stations,  appropriation  recommended 3^9 

Florida  Reefe,  Florida , 35,131 

Fog-signal  experiments,  report  on,  by  M^.  W.  R.  Livermore,  IT.  8.  Army  ..  367 

Fog  signals,  appropriation  asked  for  expenses  of 8 

in  First  district 38,43 

Second  district 68,57 

Third  district fi8,W 

Fourth  district 8^8* 

Fifth  district ' 90,K8 

Sixth  district 107.W 

Eighth  district m,» 

Ninth  district 137,1^ 

Tenth  district 158,1« 

Eleventh  district 1«.1«3 

Twelfth  district iai» 

Thirteenth  district .....: MISI 

experiments  for  improvements  of 9 

number  of 5 

change  in  characteristics 13.U 

discontinued 1 J 

established  during  fisoal  year S 

operated  by  clockwork 6 

steamer  botair 5 

Fort  Barrancas,  Fla tt* 

Fort  Carroll,  Md ff 

Fort  Gratiot  range,  Michigan 116 

Fort  Jackson,  Qa Ill 

Fort  Jefferson  (Tortugas)  buoy  depot,  Florida 136 

Fort  Niagara,  N.  Y 35,135 

FortSumter,  S.  C... lH 

Fort  Tompkins,  N.  Y «? 

Fort  Wadewoxth^ N,  Y  ...,,...,,........,.,......,,,.  ..^-... .„,-,,,, n.,-,.-     ^^ 
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Forty-Mile  Point,  Michigan 170 

Foundation  for  Wolf  Trap  light-house,  report  on,  by  Capt.  Eric  Bergland,  U.  S. 

Army 215 

Fourteen-Mile  Point,  Michigan 174 

Fourteenth  district,  officers  in  charge  of 4 

statistics  of 201 

Fourtli  district,  officers  in  charge  of 3 

statisticsof 80 

Frankfort  Pierhead,  Michigan 138 

Frying- Pan  Island,  Michigan 171 

Fry iug-Pan  Shoals  light-ship,  No.  53,  North  Carolina 115 

Galloo  Island,  New  York 35,154 

GalveAton  Harbor,  Texas 133 

Galveeton  light-ship.  No.  28,  Texas 135 

South  Jetty,  Texas 35 

Gardeniaj  tender.  Third  district 62, 78 

Gardiners  Island,  New  York 64 

Gas  buoys,  m  position 5 

purpose  for  which  used 30, 31 

Pintsch  pattern  add  patent 30, 31 

appropriation  asked 30,31,35 

in  Second  district 52 

Third  district 62 

Fourth  district ,..  80 

Gaaparilla  Island,  Florida 121 

Gedney  Channel^  New  York,  electric  buoys ;72, 207 

appendix  relating  to 207 

Genesee,  N.  Y  - ., 154 

Georgetown,  8.  C 110 

Geranium,  tender, Second  district 52,58 

Gilpatrick  Ledge,  Maine,  day  beacon 47 

Gladstone,  Mich 35,146 

Goat  Island  depot,  Rhode  Island 76 

Goldenrod,  tender,  Fourteenth  district 201 

Gould  Island,  Rhode  Island 63 

Governors  Island  post  light.  New  York 67 

Grand  Haven,  Mich 139 

pierhead,  Michigan 139 

Grand  Marais,  Mich 35,  173 

Grand  Marais,  Minn 35,  177 

Grande  Pointe  au  Sable,  Michigan 139 

Grassy  Island,  Michigan,  range  lights 164 

north  range 35,  164 

south  range 35,  164 

Grassy  Island  (Ecorse)  range,  Michigan 165 

Grassy  Point  (Manhattan )  range  lights,  Ohio 162 

Grays  Harbor,  Washington '. 35,  194 

Grays  Reef  light-ship,  No.  57,  Lake  Michigan 147 

Great  Round  Shoal  light-ship.  No.  42,  Massachusetts 56 

Green  Island,  Maine 35,  41 

Green  Island,  Ohio 160 

Qrosse  Isle  range,  Michigan 35, 163 

north  range 35,163 

south  range 35,163 

8253  L  H ^25 
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GroBsepoint  beacon,  Michigan 35^  Ml 

Grossepoint  ]igfat-ship,  No.  10,  Michigan 118 

Gtill  Rocks,  Rhode  Island & 

H. 

Halfway  Rock,  Maine 43 

Halibut  Rock,  Maine 35^42 

Handkerchief  light-ship,  No.  4,  Massachosetts 56 

Hat  (or  Pats)  Point,  Minnesota 3S,177 

Havre  de  Grace,  Md 98 

Maze,  tender.  Tenth  district 159L167 

Mazel,  steam  launch.  Twelfth  district 183.191 

Head  of  the  Passes,  Louisiana 130 

West  Jetty ISO 

HecetaHead,  Oregon 198 

Hen  and  Chickens  light-ship,  No.  2,  Massachusetts 37 

Hendricks  Head,  Maine 44 

Heron  Neck,  Maine 36,42 

Hillsboro  Inlet,  Florida ^ ^130 

Hilton  Head  range.  South  Carolina Ill 

Hired  vessels,  for  repairs.  Eighth  district 196 

Hog  Island,  Virginia - 90 

Hog  Island  depot,  Maine  (see  Little  Diamond  Island) 51 

Hog  Island  Wharf  and  Doller  Point  ranges,  Virginia $2 

Hollyf  tender,  as  relief  light-ship «. 102,106 

Horn  Island,  Mississippi liS 

Horseshoe  Reef,  New  York ]5o 

Hudson  City,  N.  Y « 

Hunting  Island,  South  Carolina 110 

Huron,  Ohio 139 

I, 

Ice  buoys  (iron)  Second  district SS 

Fourth  district 90 

Indian  River,  Florida,  post  lights 114 

Inland  passage  between  Charleston  and  Sullivans  Island,  South  Carolina. . .  110 

Inside  passage,  beacon  lights,  Georgia  and  Florida 36^118 

Inspection  of  lights,  appropriation  asked 28»29 

Inspector  of  First  district 3^39 

Second  district 3,53 

Third  district 3,^ 

Fourth  district , 3,90 

Fifth  district » 4,90 

Sixth  district 4,16IT 

Seventh  district 4,130 

Eighth  district 4,127 

Ninth  district * 4,137 

Tenth  district 4,139 

Eleventh  district 4, 199 

Twelfth  district 4,183 

Thirteenth  district 4,19fi 

Fourteenth  district 4,301 

Fifteenth  district 4,202 

Sixteenth  district 4,399 

IntemiUi<mal,  steam  tug 84 
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JesMmine,  tender,  Fifth  district 90,105 

John  Bodgers,  tender,  Third  district 62, 77 

Johnson,  Arnold  Bnrges,  chief  clerk  Light-Hoase  Board,  report  on  Light- 

Honse  Board  exhihit  at  the  World^s  Colombian  Expoeition,  1893 221 

Jones  Island,  Soath  Carolina 112 

Joseph  UeniTf,  tender,  Sixteenth  district 203 

Jumper  Island,  buoy  depot,  Vermont  .••« '. 76 

Kalamazoo  (Saugatock)  pierhead,  Michigan 138 

Keepers'  salaries,  appropriation  asked 26,27 

losses,  reimbursement  of  36,114,134 

Kennebec  River,  lower,  Maine 44 

Kenosha,  Wis 141 

pierhead,  Wisconsin 141 

Kewaunee,  Wis 35,143 

pierhead  range,  Wisconsin 143 

Key  West,  Fla 121 

buoy  depot 35,125 

Laborers  in  charge  of  post  lighte  on  Western  and  other  rivers,  number  of . . .  5 

Lake  Borgne,  Mississippi 128 

Lake  Huron  light-ship,  Michigan 178 

LaPointe  («ee  Chequamagon),  Wis 34,175 

Latimer  Reef,  New  York 63 

Launches  (steam),  number 5 

Launch,  steam,  to  replace  Bouquet 31 

Third  district 36,62,78 

Fifth  district 90,106 

Ninth  district 137 

Eleventh  district 169 

Twelfth  district 183,191 

Laurel  Point,  North  Carolina 100 

Laurel,  tender,  Seventh  district 120,126 

Lazaretto  Point,  Maryland 98 

depot,  Maryland 35,104 

Libby  Islands,  Maine 35,40 

Lighted  buoys.    {See  Gas  buoys;  Electric  buoys.) 

Light-House  Board,  executive  members 3 

members,  June  30,1894 3 

officers 3 

changes  in  personnel  of 33 

Light-House  Board  exhibit  at  the  World's  Columbian  Exposition,  1893, 

report  on,  by  Arnold  Burges  Johnson 221 

Light-House  Establishment,  aids  to  navigation  maintained  by 5 

estimates  for  fiscal  year  1895-'96 33-37 

appropriation  for  fiscal  year  1894-'95 21 

Light-house  s  and  beacon  lights,  appropriations  asked 33-37 

number  in  First  district 38 

Second  district ^  52 

Third  district 62 

Fourth  district 80 
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liight-honses  and  beacon  lights,  number  in  Fifth  distariet 90 

Sixth  district 107 

Serenth  distiiot ViO 

Eighth  district 127 

Ninth  district 137 

Tenth  district 153 

Eleventh  district 16B 

Twelfth  district 183 

Thirteenth  district 192 

totalnnmber 5 

Light-hoose  districts,  officers  in  charge  of 3 

sites,  surrey  of,  appropriation  asked 33 

Lighting  bridges  over  narigable  rivers,  legislation  asked 25 

Lighting  of  rivers,  appropriation  asked <. 28 

Lighting  of  rivers,  statistics  regarding.    (See  Post  lights.) 

Light  keepers,  total  number 5 

salaries  of,  appropriation  asked 26L37 

reimbursement  for  losses 36,114, 13i 

Lights  and  fog  signals,  alteration  in,  firom  July  1, 1899,  to  June  30, 1894 9-14 

Lights,  change  in  location  of 14,13 

characteristics  changed 9-13 

discontinued  from  July  1, 1893,  to  June  30, 1894 8 

new,  exhibited  from  July  1, 1893,  to  June  30, 1894 6 

private,  should  be  prohibited  by  law 22 

number,  on  Western  rivers 5 

inspection  of,  appropriation  asked 28.29 

electric,  for  light-ships i. 29.30 

Light-ships,  new,  constructed  and  under  construction 21 

appropriation  asked  for  expenses  of. 27,28 

electric  Ughts 29^30 

telephonic  communication  between,  and  shore 29.30 

for  Boston  Harbor,  Massachusetts 34.55 

for  Cape  Lookout  Shoals,  North  Carolina 34,  ICB 

for  Overfalls,  South  Shoal,  Delaware  Bay 85 

for.PoeReef,  Michigan 36,178 

relief,  for  the  Fourth  lights-house  district 36,^ 

for  Umatilla  Reef,  Washington 31,197 

in  Second  district ^ 52,«i5 

Third  district 62,68 

Fourth  district 80.83 

Fifth  district 90,l(fi 

Sixth  district 107,115 

Eighth  district 127,134 

Ninth  district 137,147 

Tenth  district 153.165 

Eleventh  district • 169, 178 

Thirteenth  district 192,197 

total  number ,. 5 

in  position ". 5 

for  relief 5 

Light-  ship  No.   1,  Martins  Industry,  South  Carolina 115 

2,  Hen  and  Chickens,  Massachusetts 56 

3,  Shovelful  Shoal,  Massachusetts 57 

4,  Handkerchief,  Massachusetts 96 
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Liig^bt-Bhip  No,  5,  Cross  Rip,  Massachusetts 56 

6f  Suoconnesset  Shoal,  Massachnsetts 56 

7,  Scotland,  New  York 69 

9,  relief,  Second  district 57 

10,Gro8se  Point,  Michigan 178 

11,  Brenton  Reef,  Rhode  Island 68 

13,  Bartlett  Reef,  Connectiont 69 

16,  relief,  Third  district 69 

19,.Ram  Island  Reef,  New  York 68 

20,  relief,  Third  district 69 

23,  relief,  Third  district '. 69 

28,  Galveston,  Tex 134 

29,  reUef,  Sixth  dUtrict 116 

34,  Rattlesnake  Shoal,  South  Carolina '  115 

37,  relief,  Fourth  district,  foundered  August,  1893 84, 85 

39,  relief.  Second  district 57 

40,  Five- Fathom  Bank,  New  Jersey 84 

41,  Vineyard  Sound,  Massachusetts 56 

42,  Great  Round  Shoal,  Massachusetts 56 

43,  Trinity  Shoal,  Louisiana 134 

44,  Northeast  end  Five-Fathom  Bank,  New  Jersey 83 

45,  Winter-Quari;er  Shoal,  Virginia 84 

46,  Wolf  Trap,  Virginia 102 

47,  Pollock  Rip,  Massachusetts 56 

48,  Sandy  Hook,  New  Jersey : 69 

49,  Cape  Charles,  Virginia 102 

50, Columbia  River,  Oregon.. 197 

51,  Cornfield  Point,  Connecticut 69 

52,  Fenwick  Island  Shoal,  Maryland 84 

53,  Fry ing-Pan  Shoals,  North  Carolina 115 

54,  Nantucket  New  South  Shoal,  Massachnsetts 56 

55,  Simmons  Reef,  Lake  Michigan 147 

56,  White  Shoal,  Lake  Michigan 147 

57,  Grays  Reef,  Lake  Michigan 157 

58,  Nantucket  New  South  Shoal 56 

59,  Bar  Point,  Lake  Erie,  mouth  of  Detroit  River 165 

60,  Eleven-Foot  Shoal,  Green  Bay,  Michigan 147 

61,  Lake  Huron,  Lake  Huron,  Michigan 178 

62,  Poe  Reef,  Straits  of  Mackinac,  Michigan 178 

63,  Ballard  Reef,  Detroit  River,  Michigan 166 

64,  Limekiln  Crossing,  northeast  end,  Detroit  River 166 

65,  Limekiln  Crossing,  northwest  end,  Detroit  River 166 

HoHy  on  Bush  Bluff,  Virginia 106 

for  Umatilla  Reef,  Washington 197 

Light  keepers,  total  number 5 

Light-stations,  total  number 5 

the  flag  at,  appropriations  recommended 32 

LilaCf  tender,  First  district 38, 51 

Lily,  tender.  Fifteenth  district 202 

Limekiln  Crossing,  Detroit  River,  Michigan,  light-ships  Nos.  64  and  65 166 

Little  Diamond  (Hog)  Island  depot,  Maine 51 

Little  Gull  Island,  Michigan 35, 144 

Little  Gull  Island,  New  York 64 

Little  River  Head,  Maine,  fog  signal 35, 39 

Little  Traverse,  Michigan 138 
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Livennore,  W.  R.,  major.  U.  S.  Army,  report  on  fog-signal  experimentB 267 

Location  of  lights,  changes  in 14,15 

Long  Beach  Bar,  New  York 61 

Long  Island  East  Beacon,  Georgia 112 

Lorain,  Black  River,  Ohio 34 

Losses  of  seamen  in  the  Light- House  Seryice,  reimborsement  for 36 

light  keepers  in  the  Sixth  district,  reimbursement  for 36, 114 

£ightb  district,  reimbursement  for 36, 134 

LotuSj  steam  launch,  Eleventh  district 137, 169,181 

Lovells  Island  depot,  Massachusetts... 58 

Lower  Cedar  Point,  Maryland 35,96 

Lower  Kennebec  River,  Maine 44 

Lowest  bid,  proposed  modification  of  law  as  to  acceptance 23^31 

Lndington,  Mich 35,139 

north  pierhead,  Michigan 139 

Ludlam  Beach,  New  Jersey 80 

Machine  and  lamp  shop,  Boston,  Mass 58 

Madr&HO,  tender,  Twelfth  district 183,191 

Madrono,  launch 183.191 

Mahan,  Frederick  A.,  captain,  Corps  of  Engineers,  U.  S.  Army 33 

Mahon  River,  Delaware ^81 

Mamajuda,  Michigan 164 

Island  range,  Michigan 164 

Manhattan  Point,  Ohio 162 

Manistee,  main,  Michigan 139 

Manistee  pierhead,  Michigan 138 

liianistique,  Mich « 35,145 

Manitowoc,  Wis 35,143 

Manzanita,  tender,  Thirteenth  district 192, 200 

Ifople,  tender.  Fifth  district 90,106 

Marblehead,  Mass 35. 53 

Marigold,  tender,  Eleventh  light-house  district 169, 181 

Marquette,  Mich 173 

Marrowstone  Point,  Washington 195 

Martins  Industry  light-ship  No.  1,  South  Carolina 115 

Mary  Island,  Alaska 35,196 

Mathias  Point  Shoal,  Maryland. 95 

Matinicus  Rock,  Maine 35,42 

Maumee  Bay  ranges,  Ohio 35, 161,162 

buoy  depot 167 

Maurice  River  range.  New  Jersey 35,81 

McGulpin  Point,  Michigan 137 

Members  of  Light- House  Board,  June  30, 1894 3 

changes  during  fiscal  year 33 

Menasha,Wi8 35,146 

Mendota,  Mich 35il73 

Mermenteau  River,  Louisiana 35, 13u! 

Merrill  Shell  Bank,  Mississippi 123* 

Michigan  City,  Ind ; 35,140 

Michigan  Island,  Wisconsin 175 

Millis,  John,  captain.  Corps  of  Engineers,  U.  S.  Array 33 

Milwaukee,  Wis 142 

South,  Wis 36,142 
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Minots  Ledge,  MaBsaohiuetta * 53 

Mission  Point,  Miolilgaii 138 

JfM«e<o«,  tender,  Third  district - «2,78 

Mobile  Point,  Alabwna 127 

Mobile  ship  channel,  Alabama 35 

Mononioy  Point,  Massachusetts 54 

Monroe,  Mich 163 

Montauk  Point,  Kew  York , ^- 63 

Morris  Island  and  Charleston  ranges.  South  Carolina 110 

Mount  Cornelia,  Florida 35,113 

Muscle  Bed  Shoals,  Rhode  Island 63 

Muskegon  pierhead  range,  Michigan ; 139 

Mjfrile,  tender.  First  and  Second  districts 36,52,^59 

Nantucket  New  South  Shoal  light-ship  No.  54,  Massachusetts 56 

Narragnagus,  Maine 41 

Negro  Island,  Maine 44 

Nettle,  steam  launch.  Third  district 62, 78 

New  buoys  established 18, 19 

Newbnryport  Harbor,  Massachusetts 52 

New  Canal,  Louisiana 35,129 

New  Castle  range,  Delaware 82 

New  Dungeness,  Washington 195 

New  fog  signals  established  during  the  year 8 

New  Haven  Long  Wharf,  Connecticut 65 

New  lights  established  during  the  year 6 

New  light-ships,  appropriation  recommended 31 

New  London  depot,  Connecticut - 76 

New  straotures  necessary 25 

New  tenders,  appropriations  recommended 31 

Second  district 58 

Serenth  district 126 

New  works  authorized,  no  appropriation  made 24, 25 

New  York  Lower  Bay  electric  buoys 72 

electric-buoy  plant,  report  on,  by  Lieut.  Commander 

West,  U.  S.  Navy 205 

New  York  Slough,  CaUfomia 35,187 

Niagara  River  range.  New  York 155 

Ninth  district,  officers  in  charge  of 4 

statistics  of 137 

North  Brother  Island,  New  York 66 

North  Dumpling,  New  York 63 

Northeast  end  Five-Fathom  Bank  light-ship  No.  44,  New  Jersey 83 

North  Head,  Cape  Disappointment,  Washington 36, 194 

North  Manitou,  Michigan 36,138 

North  Passage  (Mission  Point),  Michigan 171 

Northwest  Seal  Rock,  California  (aee  St.  Qeorge  Reef) 188 

O. 

Oak  Island,  North  Carolina 109 

Oakland  Harbor,  California 187 

Oak  Point  Shoal  and  Bay  State  Shoal,  New  York 34,153 

Officers  of  Light- House  Board 3 
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Officers  in  charge  of  light-house  districts,  June  30, 1894 3 

Ogdensburg,  N.  Y : ^ w 153 

Oil  houses  at  light^tations 22,23,36 

in  Ninth  district 147 

Tenth  district 165 

Old  Mackinac  Point,  Michigan 36,137 

Old  Point  Comfort,  Virginia 92 

Ontonagon  pierhead,  Michigan 115 

Oswego,  N.Y 154 

Oswego  Breakwater,  New  York 154 

Outer  Diamond  Shoals,  North  Carolina 96 

Outer  Island,  Wisconsin 175 

Overfalls  Shoal  light- vessel.  New  Jersey 96^85 

Owls  Head,  Maine 44 

Oyster  Bayou,  Louisiana 96^191 

Oyster  Beds,  Georgia —  HI 

P. 

Pages  Bock,  Virginia 92 

Pamlico  River,  North  Carolina 101 

PaiMy,  tender,  Eighth  district 13S 

Paris  Island  range,  South  Carolina Ill 

Pascagoula  River,  Mississippi 19S 

PassManchac,  Louisiana 98,129 

Patos  Islands,  Washington , 196 

Pats  (or  Hat)  Point,  Minnesota 17T 

Pearl  River,  Mississippi 138 

Pensacola,  Fla 124 

buoy  depot,  Florida 36»125 

Perkins  Island,  Maine 38,44 

Personnel  of  Board,  changes 83 

Peshtigo  Shoal,  Wisconsin 36.146 

Petite  Point  an  Sable,  Michigan 139 

Pharos,  tender.  Sixth  district 107.118 

Piedras  Blancas,  California i» 

Pierhead  conduits,  construction  of,  report  on,  by  Mi^.  M.  B.  Adams,  U.  8. 

Army 363 

Pigeon  Point,  California 39,185 

Pine  Island,  Connecticut 65 

Pipe  Island,  Michigan 171 

Plum  Beach,  Rhode  Island 36,62 

Plymouth  (Qurnet),  Massachusetts 54 

PoeReef  light-ship,  Michigan 36,178 

Point  ArgueUo,  California 36,184 

Point  auz  Herbes,  Louisiana 1 129 

Point  Buchon,  California 36,185 

Point  Conception,  California 184 

Point  Fermin,  California 183 

Point  Hueneme,  California 96,183 

Point  Isabel,  Texas 134 

Point  Judith,  Rhode  Island. p 63 

Point  Loma,  California 193 

Point  Lookout,  Maryland 94 

depot,  Maryland 109 

Point  No  Point,  Maryland ,^ 96^96 
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Point  No  Point,  Waahingtoii 36,196 

Point  PinoB,  Oaiifornia .• 36,186 

Point  Reyes,  California 187 

Point  Sur,  California 186 

Point  Wilson,  Washington 195 

PoUoclc  Bip  light-ship.  No.  47^  Massaehnsetts 56 

Pooles  Island,  Maryland 98 

Portage  Lake  Harbor,  Lake  Michigan,  Biichigan 36,188 

Portage  Lake  and  Riyer,  Lake  Superior,  Michigan 36,174 

Portage  Lake  ship  canal^  Lake  Superior,  Michigan 36, 174 

Porte  des  Morts,  Lake  Michigan,  Wisconsin 144 

proposed  ranges 36, 144 

Port  Austin  Reef,  Michigan 170 

Port  Clinton,  Ohio 36,160 

Port  £ads  depot,  Louisiana : 136 

Port  Penn,  Reedy  Island,  Delaware 82 

Portsmouth  light-house  depot,  Virginia 36,104 

Port  Washington,  Wis 142 

Post  lights,  number  on  Western  rivers 5 

on  other  rivers 6 

in  Third  district 62 

Cape  Fear  River,  North  Carolina 109 

St.  Johns  River,  Florida 113 

Indian  River,  Florida 114 

Superior  Bay,  Wisconsin 180 

in  Eleventh  district 180 

Thirteenth  district 196 

Fourteenth  district 201 

Fifteenth  district 202 

Sixteenth  district 203 

Pottawatomie,  Wis 144 

Presqu'ile  pierhead,  Erie  Harbor,  Pennsylvania 36 

Presqu'ile,  Pennsylvania 156 

Price,  Philip  M.,  captain,  Corps  of  Engineers,  U.  S.  Army 33 

Princess  Bay,  New  York 67 

Private  lights  and  buoys,  prohibition  recommended 22 

Proposals,  lowest  bid.  modification  of  law 28,24 

Prudence  Island,  Rhode  Island 63 

Puget  Sound  channel  lights,  Washington 36 

Puget  Sound  post  lights,  Washington 196 

PuntaGorda,  Cal 36,188 

Q- 

Quarry  Point,  California 36,186 

R. 

Race  Rock,  New  York 64 

Racine  pierhead,  Wisconsin 142 

Ram  Island  Reef  light-ship,  No.  19,  New  York 68 

Ram  Island  day  beacon,  Maine i 36,44 

Rappal^nnock  River,  Virginia 36,94 

Raspberry  Island,  Wisconsin 176 

Rattlesnake  Shoal  light-ship,  No.  34,  South  Carolina , .  115 

Reedy  Island,  Delaware 82 
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Reiiabniieiii^iit  of  losset  of  teaman  in  the  Light-House Betviee 3IK,86 

light  keepers  in  the  Sixth  light-honMf  disMct. . .  IK,  LU 

Eighth  light-noiiBe  distiiet.  U,  131 
B«Uef  Ught-«hips.    ( See  Light-thips. ) 

Belieflight-ship  for  the  Fourth  district 36 

Bepnin  nod  incidental  expeoMS,  appropriation  aaked SS 

Bepairaof  Ught-honaes  in  First  district 47 

Second  district S 

Third  district S 

Foorth  diatriot » 

Filth  dlstrtet 102 

Sixth  district 115 

Seventh  district m 

Eighth  district 134 

Ninth  diatriot 147 

Tenth  district 165 

Eleventh  diatrict 177 

Twelfth  district... 1S6 

Thirteenth  district m 

Resolutions,  Light-House  Board,  on  the  death  of  Capt.  Philip  M.  Price,  U.  S. 

Army 33 

Bivers,  appropriation  for  lighting,  ariced 38 

number  of  laborers  in  charge  of  lights  on  Western 5 

lights  on  Western 5 

lighting  bridges  over,  legislation  asked S 

Robinson  Point,  Washington 19S 

Rook  Island  buoy  depot.  New  York 167 

Rockland  Breakwater,  Maine 44 

Rockland  Lake,  New  York , €7 

Rodman  Point  Shoal,  North  Carolina 101 

BoBe,  tender,  Third  diatrict 6S;78 

Round  Island,  Mississippi 138 

Rouse  Point  pierhead,  New  York tt 

8. 

Sabine  Pass,  Lonialan* 133 

Sabine  Pass  Jetty,  Louisiana 36 

Sailing  tenders,  number 5 

St.  Catherine  Sound,  Qeorgia 113 

St.  Clair  Flats  Canal,  Lower  and  Upper,  Michigan 168^170 

St.  Clair  River  lights,  Michigan 119 

St.  George  Reef,  California 188 

St.  Johns  River,  Florida,  post  lights 113 

St.  Joseph,  Mich.,  buoy  and  supply  depot 130 

St.  Joseph,  Mich 140 

pierhead,  Michigan,  fog  signal 36, 140 

range,  Michigan ^ UO 

St.  Joseph  Point,  Florida 3a  133 

St.  Louis  and  Superior  bays  post  lights,  Minnesota  and  Wisconsin 37 

St.  Martin  Island,  Michigan 36^145 

St.  Marys  Falla  Canal,  Michigan 173 

St.  Marys  River  from  Pipe  Island  to  Sanlt  Ste.  Marie,  Michigan 171 

upper  range IW 

St.  Marys  River  beacon  and  range  lights,  Michigan 179 

St.  Philip's  church  steeple,  South  Carolina IM 
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St.  Simon,  Georgia ^ 112 

Salaries  of  keepers,  appropriation  asked 26,27 

Salem  Creek,  New  Jersey 82 

Sand  Hills,  Michigan 34 

Sand  Island,  Alabama 127 

Sandlsland,  Wisconsin 176 

Sand  Key,  Florida 120 

Sand  Point,  Michigan 173 

Sandnsky  Bay,  Ohio,  range  lights 169 

Sandusky,  Ohio,  depot 167 

Sandy  Hook,  New  Jersey,  light-diip,  Ko.  48 69 

Sandy  Hook,  Sonth  Beacon,  New  Jersey 66 

Sanibellsland,  Florida 121 

San  Luis  Obispo.  Cal 184 

Santa  Barbara,  Cal 36,184 

Sanlt  range,  Michigan 180 

Scammons  Harbor,  Michigan,  proposed  depot  for  Ninth  and  Eleventh  districts  34, 160 

Schooners,  hired.  Eighth  district 136 

Schooner  Ledge  range,  Pennsylyania 83 

Scotland  light-ship.  No.  7,  New  York 69 

Seavys  Island,  New  Hampshire 46 

Sea  wall  at  Staten  Island  depot.  New  York 76 

Second  district,  offlcersof 3,62 

statistics  of 62 

Seal  ChoixPointe,  Michigan 145 

fog  signal 145 

Seyen-Foot  Knoll,  Maryland 96 

Seventh  district,  officers  in  charge  of 4 

statistics  of 120 

Sharpie,  Fifth  district 90 

Sheboygan^  Wis.,  pierhead  range 142 

pierhead  fog  signal,  Wisconsin 36,142 

Shinnecock  Bay,  New  York 66 

Ship  Channel,  Mobile  Bay,  Alabama • 128 

Ship  Island,  Mississippi 128 

Ship  John  Shoal,  New  Jersey 82 

Ship  Shoal,  Louisiana 132 

Shovelful  Shoal  light-ship,  No.  3,  Mussachnseits 66 

Sidneiff  hired  schooner.  Eighth  district 136 

Simmons  Keef  light-ship,  No.  65,  Michigan 147 

Sixteenth  district,  officers  of 4 

statistics  of 203 

Sixth  district,  officers  of 4 

statistics  of 107 

Skilligallee,  Michigan 137 

Smith  Point,  Virginia 94 

Solomons  Lump,  Maryland 95 

South  Bass  Island,  Ohio 160 

South  Beacon,  Sandy  Hook,  New  Jersey 66 

South  Boston,  Mass 53 

South  Fox  Island,  Michigan 36,138 

South  Milwaukee,  Wis 36,142 

South  Pass,  Louisiana,  necessity  for  light-Tessel 134 

South  Pass  East  Jetty,  Louisiana 180 
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Sooth  PaM  West  Jetty,  Loaisiana 130 

8oath  Pass  range,  Louisiana 130 

Bonth  San  Francisco,  Cal • 186 

Sooth  Shoal  or  Overfalls,  Delaware  Bay,  New  Jersey ^ 

Southwest  Ledge,  Connecticut 96,61 

Southwest  Pass,  Louisiana 36»  13D 

Sow  and  Pigs  (Vineyard  Sound)  light-ship,  No.  41,  Massachusetts .V> 

Special  works,  estiinates 33 

Spectacle  Island,  Boston  Harbor,  Massachusetts 36,33 

Spectacle  Keef,  Michigan 170 

Spring  Point  Ledge,  Maine 36,45 

Squan  Inlet,  New  Jersey H'^ 

Squaw  Island,  Michigan 145 

Squirrel  Point,  Maine 36. 45 

Stamford  Harbor,  Connecticot 65 

State  Ledge,  Massachusetts 3(^54 

Stateii  Island  depot,  New  York,  description, operations,  etc 73 

neeeaaity  for  enlarging  facilities 76 

seawall 36,75 

electric  plant 7n 

Statistics  of  aids  to  navigation  for  year  ending  June  30,  1894 S,30 

Steam  launches,  number 5 

Steam  launch  for  the  Third  district 36 

Steam  tenders,  number 5 

Stepping  Stones,  New  York 66 

Stony  Point,  New  York 154 

Straitsmouth,  Massai'husetts 52 

Stratford  Shoal  (Middle  Orouud),  New  York 65 

Sturgeon  Bay  Canal,  WiscouHin 36,144 

SncoonneHset  Shoal  light-ship,  No.  6,  Massachusetts 36 

Siillivaus  Island  ranges.  South  Caroliua 110 

Superior  Bay,  Wisconsin,  pierhead 176 

Su]>erior  and  St.  Louis  bays  post  lights,  Minnesota  and  Wisconsin 37, 180 

Supplies  of  li^ht-houses,  appropriation  asked 26 

Survey  of  light-house  sites  in  First  district 47 

Second  district 55 

appropriation  asked  for 33 

Swan  Poiut  Bar,  Maryland 37.96 

T. 

Tail  Point,  Wisconsin 37,146 

Tampa  Bay  beacons,  Florida 121 

Tarrytown,  N.  Y ^ 

Telephonic  communication  between  light-ships  and  shore !29. 30 

Temporary  ehauges  in  aids  to  navigation 15-13$ 

Tenders  in  First  district,  Myrtle,  Lilac 38.51 

Second  district.  Azalea,  Verbena,  Myrtle,  Geranium,  Clover 52, 59 

Third  dlHtrict,  Armeria,  Cactun,  MUtletoe,  John  ModgerB,  Base,  Gar- 
denia, Nettle 62,77 

Fourth  district,  Zizania '. J*0.89 

Fifth  district,  Maple,  Jesnamine,  Violet,  Bramble,  Thietle,  and  a 

sharpie 90,1C6 

Sixth  district,  Wistaria,  Pharos 107.118 
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Teudera  iu  Seventh  district,  Laurel,  Arhutu9 120, 126 

i:\ghihdiBtrictfPaMyfArbuiu8 127,136 

Ninth  district,  Dahlia,  Amaranth,  Warrington,  Lotus 137. 151 

Tenth  district,  JToye 153,167 

Eleventh  district^  Amaranth,  Warrington,  Lotus,  Marigold 169, 181 

Twelfth  district,  JfiMfrofo,  ZTwW 183,191 

Thirteenth  district,  Manzanita,  Columbine 192, 200 

Fouri»enth  district,  Goldenrod 201 

Fifteenth  district,  JMZy 202 

Sixteenth  district,  Joseph  Henry 203 

number  in  service * 5 

new,  appropriations  for  three 31 

for  Second  district,  appropriation  asked 37, 58 

Seventh  district,  appropriation  asked 37 

Third  district,  appropriation  asked 37, 78 

Tenpound  Island,  Massachusetts 52 

*Tenth  district,  officers  in  charge  of .- 4 

statistics  of 153 

Thatcher  Island,  Massachusetts  (see  Cape  Ann)  ^ 52 

Third  district,  officers  in  charge  of 3 

statistics  of 62 

Thirteenth  district,  officers  in  charge  of 4 

statistics  of 192 

,  Thirty-MUe  Point,  New  York 155 

rAi>««,  tender,  Fifth  district 90,105 

Thunder  Bay  Island,  Michigan 170 

Tibhetts  Point,  New  York 37,154 

Tiger  Island.    (/See  Femandina  Harbor.) 

Timbalier,  Louisiana 131 

Tobago  day  beacon,  Virginia 37,102 

Tongue  Point  depot,  Oregon 199 

Tortugas  bi)oy  depot,  Florida 126 

Tortugas  Harbor,  Florida 121 

Trinidad  Head,  California 188 

Trinity  Shoal  ligbt-ship.  No.  43,  Louisiana 134 

Tucker  Beach,  New  Jersey 80 

Turn  Point,  Washington 196 

Turtle  Island,  Ohio 161 

Twelfth  district,  officers  in  charge  of 4 

statistics  of 183 

Twin  River  Point,  Wisconsin 143 

Two-Bush  Island,  Maine .• 43 

Two  Harbors^  Minn 177 

Tybee  Knoll  Cut  range,  Georgia Ill 

Tybee  light  and  beacon,  Georgia Ill 

Umatilla  Reef  light-ship,  Washington 37,197 

Umpqua  River,  Oregon 193 

Upper  Lake  George,  Michigan 180 

V. 

Venus  Point,  South  Carolina 112 

Verbena,  tender,  Second  district 52, 58 


3S8  INDEX. 


Light-houses  and  beacon  lights,  nnmberin  Fifth  distriet 90 

Sixth  district 107 

SeTonth  district 120 

Eighth  district 127 

Ninth  district 137 

Tenth  district 153 

Eleventh  district 169 

Twelfth  district 183 

Thirteenth  district 192 

totalnmnber 5 

Light-house  districts,  officers  in  charge  of 3 

sites,  surrey  of,  appropriation  asked 33 

Lighting  bridges  over  navigable  rivers,  legislation  asked 25 

Lighting  of  rivers,  appropriation  asked 28 

Lighting  of  rivers,  statistics  regarding.    (See  Pott  lights.) 

Light  keepers,  total  nomber 5 

salaries  of,  appropriation  asked 2i6,27 

reimbursement  for  losses 36,114, 134 

Lights  and  fog  signals,  alteration  in,  f^Hn  July  1, 1893,  to  June  30, 1894 9-14 

Lights,  change  in  location  of. 14,15 

characteristics  changed 9-13 

discontinued  fW>m  July  1, 1893,  to  June  30, 1894 8 

new,  exhibited  from  July  1, 1893,  to  June  30, 1894 6 

private,  should  be  prohibited  bylaw 22 

number,  on  Western  rivers 5 

inspection  of,  appropriation  asked 28,29 

electric,  for  light-ships i. 29,30 

Light-ships,  new,  constructed  and  under  construction 31 

appropriation  asked  for  expenses  of 27, 28 

electric  lighto 29.30 

telephonic  communication  between,  and  shore 29, 30 

for  Boston  Harbor,  Massachusetts 34,55 

for  Cape  Lookout  Shoals,  North  Carolina 34, 108 

for  Overfalls,  South  Shoal,  Delaware  Bay 85 

for.PoeReef,  Michigan 86,178 

relief,  for  the  Fourth  light-house  district 36,85 

for  Umatilla  Reef,  Washington 31,197 

in  Second  diHtrict 52,55 

Third  district 62,68 

Fourth  district 80,83 

Fifth  district 90,102 

Sixth  district 107,115 

Eighth  district 127,134 

Ninth  district 137,147 

Tenth  district 153.165 

Eleventh  district 169,178 

Thirteenth  district 192,197 

total  number • 5 

in  position '. 5 

for  relief 5 

Light- ship  No.   1,  Martins  Industry,  South  Carolma 115 

2,  Hen  and  Chickens,  Massachusetts 56 

3,  Shovelful  Shoal,  Massachusetts 57 

4,  Handkerchief,  Massachusetts 56 


INDEX.  389 

p«g». 

Light-ship  No.  5,  Cnws  Rip,  Massachusetts 56 

6,  Suoconnesset  Shoal,  Massachusetts 56 

7,  Scotland,  New  York 69 

9,  relief.  Second  district 57 

lOyGrosse  Point,  Michigan 178 

11,  Brenton  Reef,  Rhode  Island 68 

13,  Bartlett  Reef,  Connecticut 69 

16,  relief,  Third  district 69 

19,.Ram  Island  Ree^  New  York 68 

20,  relief,  Third  district - 69 

23,  relief,  Third  district '. 69 

28,  Oalveston,  Tex 134 

29,  reUef,  Sixth  district 116 

34,  Rattlesnake  Shoal,  South  Carolina '  115 

37,  relief.  Fourth  district,  foundered  August,  1893 84, 85 

89,  relief,  Second  district 57 

40,  Five -Fathom  Bank,  New  Jersey 84 

41,  Vineyard  Sound,  Massachusetts 56 

42,  Great  Round  Shoal,  Massachusetts 56 

43^  Trinity  Shoal,  Louisiana 134 

44,  Northeast  end  FiTe-Fathom  Bank,  New  Jersey 83 

45,  Winter-Quarter  Shoal,  Virginia 84 

46,  Wolf  Trap,  Virginia 102 

47,  Pollock  Rip,  Massachusetts 56 

48,  Sandy  Hook,  New  Jersey 69 

49,  Cape  Charles,  Virginia 102 

50,  Columbia  River,  Oregon 197 

51,  Cornfield  Point,  Connecticut 69 

52,  Fenwick  Island  Shoal,  Maryland 84 

53,  Frying-Pan  Shoals,  North  Carolina 115 

54,  Nantucket  New  South  Shoal,  Massachusetts 56 

55,  Simmons  Reef,  Lake  Michigan 147 

56,  White  Shoal,  Lake  Michigan 147 

57,  Grays  Reef,  Lake  Michigan 157 

58,  Nantucket  New  South  Shoal 56 

59,  Bar  Point,  Lake  Erie,  mouth  of  Detroit  River 165 

60,  Eleven-Foot  Shoal,  Green  Bay,  Michigan 147 

61,  Lake  Huron,  Lake  Huron,  Michigan 178 

62,  Poe  Reef,  Straits  of  Mackinac,  Michigan 178 

63,  Ballard  Reef,  Detroit  River,  Michigan 166 

64,  Limekiln  Crossing,  northeast  end,  Detroit  River 166 

65,  Limekiln  Crossing,  northwest  end,  Detroit  River 166 

JSbWy  on  Bush  Bluff,  Virginia 106 

for  Umatilla  Reef,  Washington 197 

Light  keepers,  total  number 5 

Light-stations,  total  number 5 

the  flag  at,  appropriations  recommended 32 

LilaCf  tender,  First  district 38, 51 

Liljff  tender.  Fifteenth  district 202 

Limekiln  Crossing,  Detroit  River,  Michigan,  light-ships  Nos.  64  and  65 166 

Little  Diamond  (Hog)  Island  depot,  Maine 51 

Little  Gull  Island,  Michigan 35.144 

Little  Gull  Island,  New  York 64 

Little  River  Head,  Maine,  fog  signal 35, 39 

Little  Traverse,  Michigan 138 


390  INDEX. 


Livennore,  W.  R.,  mi^or.  IT.  8.  Army,  report  on  fog-eigiud  expenmento 287 

Location  of  lighU,  cbangM  la 14,15 

Long  Beaoh  Bar,  Now  York 64 

Long  Island  Eaat  Beacon,  Georgia 112 

Lorain,  Black  RiTer,  Ohio 34 

Loeaeo  of  seamen  in  the  Light- Honne  Seirioe,  reimbnraeiuent  for 96 

light  keepers  m  the  Sixth  district,  reimbursement  for 36, 114 

Eighth  district,  reimbursement  for 36, 134 

LofiM,  steam  launch,  Elerenth  district 137,169,181 

Lovells  Island  depot,  Massachusetts 58 

Lower  Cedar  Point,  Maryland 35,95 

Lower  Kennebec  River,  Maine 44 

Lowest  bid,  proposed  modification  of  law  as  to  acceptance 23,34 

Lndingion,  Mich 35,139 

north  pieriiead,  Michigan 139 

Ludlam  Beach,  New  Jersey 60 

Machine  and  lamp  shop,  Boston,  Mass 58 

JfadroNO,  tender.  Twelfth  district 183,191 

Madrono,  Unnch 183,191 

Mahan,  Frederick  A.,  captain,  Corps  of  Engineers,  U.  S.  Army 33 

Mahon  River,  Delaware 35,81 

Mami^uda,  Michigan 164 

Island  range,  Michigan 164 

Manhattan  Point,  Ohio 162 

Manistee,  main,  Michigan 138 

Manistee  pierhead,  Michigan 138 

Manistiqne,  Mich 35,145 

Manitowoc,  Wis 35,143 

Ifaaranito,  tender,  Thirteenth  district 192,20a 

afop/«,  tender.  Fifth  district 90,106 

Marblehead,  Mass 35.53 

Marigold,  tender.  Eleventh  light-house  district 169, 181 

Marquette,  Mich 173 

Marrowstone  Point,  Washington 195 

Martins  Industry  light-ship  No.  1,  South  Carolina 115 

Mary  Island,  Alaska 35,196 

Mathlas  Point  Shoal,  Maryland 95 

Matinicus  Rock,  Maine 35,42 

Maumee  Bay  ranges,  Ohio 35. 161,162 

buoy  depot 167 

Maurice  River  range,  New  Jersey 35, 81 

McGulpin  Point,  Michigan 137 

Members  of  Light-House  Board,  June  30, 1894 3 

changes  during  fiscal  year 33 

Menasha,Wi8 ^5,146 

Mendota,  Mich 35,173 

Mermentean  River,  Louisiana 35, 133 

Merrill  Shell  Bank,  MisMissippi • 12^ 

Michigan  City,  Ind 35,144» 

Michigan  Island,  Wisconsin 175 

Millis,  John,  captain,  Corps  of  Engineers,  U.  fl.  Army 33 

Milwaukee,  Wis 142 

South,  Wis 36,142 
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Bfinota  Ledge,  Mussaohuaetts 53 

Bfission  Point,  Miohigau 138 

Jfi»</e(oe,  tender,  Third  district 82,78 

Mobile  Point,  Alabama 127 

Mobile  ship  channel,  Alabama 35 

Monomoy  Point,  MaaaachiisettB 54 

Monroe,  Mich 162 

Montauk  Point,  New  York , r 63 

Morris  Island  and  Charleston  ranges.  South  Carolina 110 

Mount  Cornelia,  Florida 35,113 

Muscle  Bed  Shoals,  Rhode  Island 63 

Muskegon  pierhead  range,  Michigan '. 139 

ifyrf  20,  tender.  First  and  Second  districts 38,52,^59 

Nantucket  New  South  Shoal  light-ship  No.  54,  Massachusetts 56 

Narragnagus,  Maine 41 

Negro  Island,  Maine 44 

^0tt2e,  steam  launch.  Third  district 62,78 

New  buoys  established 18, 19 

Newburyport  Harbor,  Massachusetts 52 

New  Canal,  Louisiana 35,129 

New  Castle  range,  Delaware 82 

New  Dnngeness,  Washington 195 

New  fog  signals  established  during  the  year 8 

New  Haven  Long  Wharf,  Connecticut 65 

New  lights  established  during  the  year 6 

New  light-ships,  appropriation  recommended 31 

New  London  depot,  Connecticut 76 

New  structures  necessary 25 

New  tenders,  appropriations  recommended 31 

Second  district 58 

Serenth  district 126 

New  works  authorized,  no  appropriation  made 24,  :f5 

New  York  Lower  Bay  electric  buoys 72 

electriC'buoy  plant,  report  on,  by  Lieut.  Commander 

West,  U.  S.  Navy 205 

New  York  Slough,  California a5,187 

Niagara  River  range.  New  York 155 

Ninth  district,  officers  in  charge  of 4 

statistics  of 137 

North  Brother  Island,  New  York 66 

North  Dumpling,  New  York 63 

Northeast  end  Five-Fathom  Bank  light-ship  No.  44,  New  Jersey 83 

North  Head,  Cape  Disappointment,  Washington 36, 194 

North  Maniton,  Michigan 36,138 

North  Passage  (Mission  Point),  Michigan 171 

Northwest  Seal  Rock,  California  {$ee  St.  George  Reef) 188 

O. 

Oak  Island,  North  Carolina 109 

Oakland  Harbor,  California 187 

Oak  Point  Shoal  and  Bay  Stete  Shoal,  New  York .^,  153 

Officers  of  Light- House  Board 3 
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Reimbursement  of  losses  of  seamen  in  the  Ligh t-Honse  Serviee 38^81 

light  keepers  in  the  Sixth  light-houM*  district. . .  9i;  lU 

Eighth  light-tiouse  distnet .  96^  IM 
Belief  light-ships.    ( See  Light-ehips. ) 

Kelieflight-ship  for  the  Fourth  district 36 

Repairs  and  incidental  expenses,  appropriation  asked S3 

Repairs  of  light-houses  in  First  district 47 

'          Second  district » 

Third  district m 

Fourth  district 83 

Fifth  district 102 

Sixth  district lU 

Seventh  district IM 

Eighth  district IM 

Ninth  district 117 

Tenth  district..,.. IB 

Eleventh  district 177 

Twelfth  district.... m 

Thirteenth  district m 

Resolutions,  Light-House  Board,  on  the  death  of  Capt.  Philip  M.  Price,  U.  S. 

Army ^.. 33 

Riyers,  appropriation  for  lighting,  asked IS 

number  of  laborers  in  charge  of  lights  on  Western 5 

lights  on  Western 5 

lighting  bridges  over,  legislation  asked 25 

Robinson  Point,  Washington 196 

Rock  Island  buoy  depot,  New  York 167 

Rockland  Breakwater,  Maine 44 

Rockland  Lake,  New  York , 67 

Rodman  Point  Shoal,  North  Carolina Itt 

Boee,  tender, Third  district «. tt,7B 

Round  Island,  Mississippi IS 

Rouse  Point  pierhead,  New  York 68 

S. 

Sabine  Pass,  Louisiana US 

Sabine  Pass  Jetty,  Louisiana 36 

Sailing  tenders,  number 5 

St.  Catherine  Sound,  Georgia 112 

St.  Clair  Flats  Canal,  Lower  and  Upper,  Michigan Ifl^  119 

St.  Clair  River  lights,  Michigan 119 

St.  George  Reef,  California IfiS 

St.  Johns  River,  Florida,  post  lights 113 

St.  Joseph,  Mich.,  buoy  and  supply  depot 190 

St.  Joseph,  Mich 140 

pierhead,  Michigan,  fog  signal 96,146 

range,  Michigan — 146 

St.  Joseph  Point,  Florida 36^123 

St.  Louis  and  Superior  bays  post  lights,  Minnesota  and  Wisconsin S7 

St.  Martin  Island,  Michigan 36,145 

St.  Marys  Falls  Canal,  Michigan 113 

St.  Marys  River  from  Pipe  Island  to  Sanlt  Ste.  Marie,  Michigan 171 

upper  range 172 

St.  Marys  River  beacon  and  range  lights,  Michigan 179 

St.  Philip's  church  steeple,  South  Carolina 110 
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St.  Simon,  Georgia ^ 112 

Salaries  of  keepers,  appropriation  asked 26,27 

Salem  Creek,  New  Jersey 82 

Sand  HiUs,  Michigan 34 

Sand  Island,  Alabama 127 

Sand  Island,  Wisconsin 176 

Sand  Key,  Florida 120 

Sand  Point,  Michigan 173 

Sandnsky  Bay,  Ohio,  range  lights 1&9 

Sandusky,  Ohio,  depot 167 

Sandy  Hook,  New  Jersey,  lightd^p,  No.  48 69 

Sandy  Hook,  Sonth  Beacon,  New  Jersey 66 

Saaibel  Island,  Florida ,..  121 

San  LiHis  Obispo,  Oal 184 

Santa  Barbara,  Gal , 36,184 

Sanlt  range,  Michigan 180 

Scammons  Harbor,  Michigan,  proposed  depot  for  Ninth  and  Eleventh  districts  34, 160 

Schooners,  hired.  Eighth  district 136 

Schooner  Ledge  range,  Pennsylrania 83 

Scotland  light-ship,  No.  7,  New  York 69 

Seavys  Island,  New  Hampshire 46 

Sea  wall  at  Staten  Island  depot.  New  York 75 

Second  district,  officers  of 3,52 

statistics  of 52 

Seul  ChoixPointe,  Michigan 145 

fog  signal 145 

Seven-Foot  Knoll,  Maryland 96 

Seventh  district,  officers  in  charge  of 4 

statisticsof 120 

Sharpie,  Fifth  district 90 

Sheboygan^  Wis.,  pierhead  range 142 

pierhead  fog  signal,  Wisconsin 36,142 

Shinnecock  Bay,  New  York 66 

Ship  Channel,  Mobile  Bay,  Alabama * 128 

Ship  Island,  Mississippi 128 

Ship  John  Shoal,  New  Jersey 82 

Ship  Shoal,  Loaisiana 132 

Shovelful  Shoal  light-ship,  No.  3,  Massachusetts 56 

Sidney,  hired  schooner.  Eighth  district 136 

Simmons  Reef  light-ship.  No.  55,  Michigan 147 

Sixteenth  district,  officers  of 4 

statisticsof 203 

Sixth  district,  officers  of 4 

statisticsof 107 

Skilligallee,  Michigan 137 

Smith  Point,  Virginia 94 

Solomons  Lump,  Maryland 95 

South  Bass  Island,  Ohio 160 

South  Beacon,  Sandy  Hook,  New  Jersey 66 

South  Boston,  Mass 53 

South  Fox  Island,  Michigan 36,138 

South  Milwaukee,  Wis 36,142 

South  Pass,  Louisiana,  necessity  for  light-vessel 134 

South  Pass  East  Jetty,  Louisiana ISO 
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South  Para  Weet  Jetty,  Louisiana IS 

South  Pa88  rangei  Louisiana 131 

South  San  Francisco,  Cal .•. ]M 

South  Shoal  or  Overfalls,  Delaware  Bay,  New  Jersey ^ 

Southwest  Ledge,  Connecticut X,U 

Southwest  Pass,  Louisiana 3fiL13B 

Sow  and  Pigs  (Vineyard  Sound)  light-ship,  No.  41,  Massachusetts 5b 

Special  works,  estimates 33 

Spectacle  Island,  Boston  Harbor,  Massachusetts 3S»S3 

Spectacle  Beef,  Michigan 176 

Spring  Point  Ledge,  Maine 9S.6 

Squan  Inlet,  New  Jersey » 

Squaw  Island,  Michigan 14^ 

Squirrel  Point,  Maine X,C 

Stamford  Harbor,  Connecticut & 

State  Ledge,  Massachusetts 3(,&i 

Staten  Island  depot.  New  York,  description,  operations,  etc 71 

necessity  for  enlarging  facilities 7^ 

seawall 36,'3 

electric  plant *5 

Statistics  of  aids  to  navigation  for  year  ending  June  30,  1894 3,9 

Steam  launches,  number ' 

Steam  launch  for  the  Third  district X 

Steam  tenders,  number 5 

Stepping  Stones,  New  York * 

Stony  Point,  New  York 154 

Straitsmouth,  Massachusetts 33 

Stratford  Slioal  (Middle  Ground),  New  York « 

Sturgeon  Bay  Canal,  Wisconsin 36,144 

Succonnesset  Shoal  light-ship,  No.  6,  Massachusetts ^ 

Sullivans  Island  ranges.  South  Carolina 119 

Superior  Bay,  Wisconsin,  pierhead I'S 

Superior  and  St.  Louis  bays  post  lights,  Minnesota  and  Wisconsin 37,18) 

Supplies  of  light-houses,  appropriation  asked ^ 

Survey  of  light-house  sites  in  First  district *' 

Second  district S 

appropriation  asked  for 33 

Swan  Point  Bar,  Maryland 37, 88 

T. 

Tail  Point,  Wisconsin 37.  W* 

Tampa  Bay  beacons,  Florida Ul 

Tarrytown,  N.Y 67 

Telephonic  communication  between  light-ships  and  shore 29.30 

Temporary  changes  in  aids  to  navigation 15-1^ 

Tenders  in  First  district,  ^yrtZtf,  l4/ac : 38.51 

Second  district,  Azalea,  Verbena,  Myrtle,  Geraniunif  Clover S2,99 

Third  district,  Armeria,  Caetue,  Mistletoe,  John  Sodgers,  JRoee,  G^tr- 

denia,  Nettle 6S,77 

Fourth  district,  Zizania '. W.89 

Fifth  district,  Maple,  Jessamine,  Violet,  Bramble,  Thistle,  and  a 

sharpie 90,11)6 

^ixth  diBtriot,  WUtaria,  Pharos 107,ltf 


INDEX.  397 

Page. 

Teuders  iu  Seventh  diBtrict,  Laurel,  Ar}mtu9 120, 126 

Eighth  difltrict,  Pansy,  ^rfrtffiw 127,136 

Ninth  district,  DMia,  Amaraniky  Warrington^  Lotus 137. 151 

Tenth  district,  ^0^0 153,167 

Eleventh  district,  Atiutrantkf  Warrington,  Lotus,  Marigold 169, 181 

Twelfth  district,  3fa<7roiio,  H(u«? 183,191 

Thirteenth  district,  Manzanita,  Columbine X92, 200 

Fourteenth  district,  Goldenrod 201 

Fifteenth  district,  X% 202 

Sixteenth  district,  Joseph  Henrg 203 

number  in  service i 5 

new,  appropriations  for  three 31 

for  Second  district,  appropriation  asked 37, 58 

Seventh  district,  appropriation  asked 37 

Third  district,  appropriation  asked 37, 78 

Tenpound  Island,  Massachusetts 52 

•Tenth  district,  officers  in  charge  of 4 

statistics  of 153 

Thatcher  Island,  Massachusetts  (see  Cupe  Ann)  ^ 52 

Third  district,  officers  in  charge  of 3 

statistics  of 62 

Thirteenth  district,  officers  in  charge  of 4 

statistics  of 192 

Thirty-Mile  Point,  New  York 155 

Thislle,  tender,  Fifth  district ' 90,105 

Thunder  Bay  Island,  Michigan 170 

Tibbetts  Point,  New  York  ..-. 37,154 

Tiger  Island.    (See  Femandina  Harbor.) 

Timbalier,  Louisiana 131 

Tobago  day  beacon,  Virginia 37,102 

Tongue  Point  depot,  Oregon 199 

Tortugas  bi>oy  depot,  Florida 125 

Tortugas  Harbor,  Florida 121 

Trinidad  Head,  California 188 

Trinity  Shoal  light-ship,  No.  43,  Lonisiaua 134 

Tucker  Beach,  New  Jersey 80 

Turn  Point,  Washington 196 

Turtle  Island,  Ohio 161 

Twelfth  district,  officers  in  charge  of 4 

statistics  of 183 

Twin  River  Point,  Wisconsin 143 

Two-Bush  Island,  Maine i 43 

Two  Harbors,  Minn 177 

Tybee  Knoll  Outrange,  Georgia Ill 

Tybee  light  and  beacon,  Georgia Ill 

U. 

Umatilla  Reef  light-ship,  Washington 37, 197 

Umpqua  River,  Oregon 193 

Upper  Lake  George,  Michigan 180 

V. 

Venus  Point,  South  Carolina 112 

Verbena,  tender,  Second  district 52, 58 
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Vermillion,  Ohio 1* 

Vineyard  Sound  light-ship^  No.  41,  MasBachusetto U 

Violet,  tender,  Fifth  diatrict » 

W. 

Waackaack,  New  Jersey 68 

WarringUm,  tender,  Ninth  and  Eleventh  districts 137, 169^  1^1 

Warwick,  B  L,  fog  signal 37,© 

Washington  depot,  North  Carolina 1(B 

Watch  Hill,  R.  I O 

Water  supply,  increasing  at  Yerha  Buena,  California , 37 

Wangoshance,  Mich 137 

Western  rivers,  number  of  post  lights » 

West,  Lieut.  Commander  C.  H.,  U.  S.  Navy,  report  on  electric-buoy  plaut. 

New  York  Lower  Bay 305 

West  Rigolets,  Louisiana 128 

West  Sister  Island,  Ohio Iflil 

Whistling  buoys  in  position - 1.-. 3 

established,  and  discontinued  during  the  fiscal  year IS 

in  First  district 38 

Second  district 53 

Third  district 62 

Fourth  district ^ 

Fifth  district 9D 

Sixth  district IflT 

Seventh  district , 19 

Eighth  district IS 

Twelfth  district I» 

Thirteenth  district 112 

Whitefish  Point,  Michigan IB 

Whitehead,  Maine,  depot 51 

Whitehead,  Maine 43 

White  River,  Michigan 131 

pierhead,  Michigan 138 

White  Rocks,  Maryland 37,97 

White  Shoal  light-ship,  No.  56,  Lake  Michigan U« 

Whitlocks  Mills,  Maine S7,3b 

Wickford  Harbor,  Rhode  Island iS 

Willamette  River,  Oregon,  light  and  fog  signal 191 

post  lights , 37,157 

Wilson  Harbor,  New  York 37,155 

Windmill  Point,  Michigan IC9 

Windmill  Point  Shoal,  Pamlico  River,  North  Carolina 101 

Wind  Point,  Wisconsin 142 

Winter-Quarter  Shoal  light-ship.  No.  45,  Virginia 84 

Wistaria,  tender.  Sixth  district 107,11^ 

Wolf  Island,  Georgia 113 

Wolf  Trap  light-house  foundation,  report  on,  by  Capt.  Eric  Bergland,  U.  S. 

Army 215 

Wolf  Trap,  Virginia 98 

Wolf  Trap  Shoal  light-ship,  Virginia 102,1(8 

Woods  Hole  depot,  Massachusetts 5? 

Works,  new,  authorized,  no  appropriations  made 34, S 

World's  Columbian  Exposition,  1893,  exhibit  of  the  Light-Hoiue  Board, 

report  on,  by  Arnold  Burges  Johnson 221 
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Wreck  of  the  Scotland  light-ship  (<ree  Scotland  and  Light-ship) 69 

Wreck  Point,  North  Carolina 37,101 

Y. 

Yaqnina  Bay,  Oregon 198 

Yerba  Buena  Island  depot,  California 37,190 

YorklfOdge,  Maine,  day  beacon 47 

Zizania,  t«uder,  Fourth  district 80,89 
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